Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


» 


T^«»^     ^333    d. 


f^ 


'^'('■hbl 


*■• 


.IK. 


-*    .  .       *  - 


•'•.■-*-^;r  '^fw^-'^^^  .^.T?'^.;#r^ 


t 
1 


,^ 


■4 


\ 


EXECUTIVE  DOCUMENTS 


PRINTED  BY  ORDER  OF  TIIK 


lOUSE  OF  REPEESENTATIVES 


DURING  THE 


SECOND  SESSION  OF  THE  FORTY-FIRST  CONGRESS. 


1869-'70. 


IH  THIBTEES  VOLXTMES. 

V^iluiue    1 No.  1.    Navy  and  PostmaHter  General. 

Volume    2 No.  1.    War:  Parts  1  and  2. 

Volume    J$ No.  1.    Interior :  Part  3. 

Volume    4 Nos.  2  and  3. 

Volume    5 No.  4  to  48. 

Volume    G No.  49  to  142,  except  76»  and  lOJ. 

Volume    7 No.  143  to  215,  except  206  and  207. 

Volume    « No.  206.    Coast  Survey. 

Volume    9 No.  102.    Patents:  Parts  1,  2,  3  and  4. 

Volume  10 No.  207.    Mines  and  Mining. 

Volume  11 No.  216  to  256,  except  232 *  and  254*. 

Volume  12 No.  257  to  307. 

Volume  13 No.  308  to  315. 

*  Not  printed ;  copy  retamod. 


WASHINGTON. 

aOTBRNMENT    PBINTINa    OFFIOK. 

1870. 


INDEX 


TO 


THE    EXECUTIVE  DOCUMENTS 


OF  THE 


BOUSE  OF  REPRESENTATIVES  OF  THE  UNITED  STATES 


OF  THE 


SECOND  SESSION  OF  THE  FORTY-FIRST  CONGRESS. 


Title. 


A. 

AhecassiA,  Mr.,  contracte  with.  Letter  from  the  Secretary 
«»f  the  Navy  relative  to 

Adjotant  General  of  the  Army.    Annual  report  of  the 

A<IiiiirHl8,  board  of.  Letter  from  the  Secretary  of  the  Navy 
trauKmitting  report  of  the 

A^nt,  colonization.  Letter  from  the  Secretary  of  the  Treao- 
nnr  relative  to  the  accounts  of  the 

AgfntA,  8|»ecial  of  the  Treasury  Department.  Letter  from 
the  Secretary  relative  to  namei^  of  all 

AgfutA,  special,  of  the  Treasury  Department.  Letter  from 
the  Secretary  of  the  Treasury  relative  to  ifhmber  now  on 
dnty 

A^cnltnre,  Commissioner  of.  Letter  from  the,  in  response 
to  a  resolution  of  the  House  of  26th  January  relative  to 
foreij^  commodities  susceptible  of  production  in  this 
miintry 

Asricaltural  Company.  Letter  from  the  Secretary  of  the 
Treasury  relative  to  payment  of  awards  under  the  treaty 
of  the  Hudson  Bay  and  Puget  Sound . . .  -• 

AUlama.  letter  from  the  S^retary  of  the  Treasury  rela- 
tive to  certain  custom-houses  in  the  State  of 

Alabama.  Message  from  the  President  transmitting  action 
of  the  legislature  of  the  State  of,  on  the  fifteenth  amendment 

Alaliania.  Letter  from  the  Secretary  of  the  Treasury  relative 
to  marine  hospital  at  Mobile , 

^ka.  Letter  from  the  Secretary  of  the  Treasury  trans- 
mitting report  of  the  late  special  agent  for 

Alaika.  Letter  from  the  Secretary  of  the  Treasury  trans- 
mhting  reiM»rt  of  acting  inspector  of  customs  relative  to 
Tiivkou  River,  and  the  islands  of  St.  Paul  and  St.  George 

Aiasti.  letter  fn)m  the  Secretary  of  the  Treasury  rela- 
tive to  the  fur-seal  fisheries  of 

Alaol^a.  Letter  from  the  Secretary  of  the  Treasury  of  same 
imfiort 

Alaoka.  Letter  from  the  Secretary  of  the  Treasury  trans- 
mitting statement  of  revenue  and  customs  receipts  in... 
Alanka.  Letter  from  the  Secretary  of  the  Treasury  trans- 
mitting copy  of  report  of  Vincent  Colyer 

AJanka.    Letter  from  the  Secretary  of  the  Treasury  relative 

to  an  appropriation  to  survey,  and  the  Aleutian  Islands. 
Americaa  citizens,  prioonen  in  Great  Britain.  Message  from 

tlie  Pnsi^ot  relatiYe  to 


Vol.    Part. 


5 
2 

""2 

5 

11 

...... 

6 

6 

6 

11 

6 

5 

11 

5 

...... 

6 

6 

6 

7 

7 

11  1 

7 

No.  !  Page. 


48 
1 

37 

227 

133 

141 

107 

220 
104 

26 
246 

36 

112 
129 
136 
143 
144 
255 
170 


14G 


Pari.     Ko.    ■  I'agi'. 


Aiiii'iiitleH  withlielil  fmin  TnillBn  triliea.    Letter  from  tbi.-  ! 

Secretjify  of  t^iiiterinr  rrlattTP  In     

Appruiiriationa.  .J^lter  from  lln'  S.'iT.'liiry  of  llio  Treasury 

tmuimiitiliig  Mtlmati«  of.  liii  :i~<  1 1  i '  .h  IHTl 

A|ii>ruiiriHtioi].     Lettir  from  ili     ■        i         nf  l)i«  Trriw 

luikhig  an,  fornnbUiJiiliei! :  .     i  .    ',<lStii 

ApproiiriatiKU.    Ltltar  frmn   'h'    "-Liji-i i..  i.il  ii.-.li 

ail,  fur  ciiru  of  tnkusieut  l^llliu'ln  ^>1  I'lrjvuli'ni  i'  HiiN|it 
Aii]>riiiiinii1iiin».    LelliTfrom  iLeriMliiiutdfir  Ijuuuni]  In 

niil.l.iii);  eNtimattis  of,  for  lltixt  fiscal  yenr 

Appropritttiou.    Letl^i  trotu  the  Secretnrj  of  thv  TreMiirv 

relative  to  an,  fur  purchase  of  tho  buildingH  un  David  s 


Irftter  from  thf  Sprretary  of  tliB  Interior 


Appmjur.i.  ■■■...     :.■  !>  I    ii.  ■I  ■  I.    -  .  ii  i;irj  of  'Wnr  tranit- 

Appropnntiouii.  Lultir  liiiiii  thf  Secretary  i)f  tlio  Intirior 
ti-nuBmitIiD){  coniniunlC4itiun  from  tlio  Board  of  Indian 
Commiiwiniiflni  relative  to,  for  Indiana 

Jbp]ironrintiuii«.  Letter  fVom  the  -Rwretary  of  War  trous- 
miltma  eatlmat«Hof,  fordi-ticiencies  

AppropriutionB.  Lettei  irmn  the  Secretary  of  War  relative 
to  ilefiripiicies  in,  for  pny  of  Indian  interpreter* 

ApproprintioiiK,  Lutter  froni  tlis  SMn-tBry  of  tlw  Interior 
recommend  in  f(.  fur  ^iiivif  cmf  ^i^imliiii:  i  nil  ditntlneua  on  Ac- 
count of  ilw  liiilim. -■■■,  i.  ■   II    \;-. I, t.iiMi  Territory. 

ApproprinriniiH.     I-'i-      '■  ■■   -■■  ■  ir-tury  of  thelnW 

rccomiiii-nilitit;.  |..   r  <<ii   iw^iwuiit  of  Jiidinu 

Hurvin.'  in  llii.-  ^'i- 

AppToprioitiiiu.     ).< 
n-coiiiiii.-ndiugai 

Apprujiriatio"      ' 
relative  to 
for  Boys 

Approprintiou.    Letter  from  the  Secretary  of  llio  Inter 
recumintiodinj;  an,  to  pay  indebleduiiw  on  -ocoonnt  of  lu- 
dinti  service  at  Fort  Berthold  agt>ncy :. 

Appropiintioii.  Letter  trom  tlie  Seuretarr  of  the  loterioi 
-  '-■■-     ■      -  .riii'tit  of  (■iiiimBof  S.  E.  Wan' 


Appii. 


)  iie  Seeretary  at  War  tniiB- 
I N  curry  iuU>  effect  the  law  for 

I  tlit>  Secretary  of  the  Interior 


Appropriatiiio.  Letter  frum  tUe  Secretary  of  War  re- 
eummending  (Ul  to  cnntlnne  the  Artuy  recmitiog  cervioe. 

Appmpriution.  Letter  fruui  the  SitcretAry  of  the  Interior 
ajiking  an,  to  iwiy  for  nse  of  building  for  Dcimrtuient  of 
Rlucatiou ^ 

Apnnipriutiim.    Lettt>r  tram  tlie  Snpervifling  Architect 
the  TrFiLHury  tliiildiue  relative  t^  an,  for  srading,  & 

:iiiiii]iil  Ihi'  I  ii->l^>iti-ti<iiiM-  lot  nt  WiBoaadut,  Maine 

\;i''     I'l ;  ii  ■■  :      !  ■  1 1.  I  :i  ■Til  tlifi  Sc^relAry  of  the  Treaaiiry 
iLu,  iii'^t  the  current  exiieuwa  af 


INDEX. 


Title. 


AppropriatioDS.     Lett<*r  from  the  Secretary  of  War  relative 

to  insufficiency  of,  for  reot,  &c.,  of  Paymaster  Generars 

Office 

Appropriation.  Letter  from  the  Secretary  of  the  Interior 
asking  an,  for  payment  of  losses  sustained  by  soldiers 
who  pulisteil  in  the  federal  Army,  and  loyal  refugee  Indians 
and  fr6«<lmen 

Appropriation.  Lietti^r  from  the  Secretary  of  the  Treasury 
Mative  to  an,  to  i^ay  awards  under  the  Hudson's  Bay 
andPuget  Sound  Agricultural  Company's  treaty  with  her 
Britannic  Majesty ' , 

Appropriation.  Letter  from  the  Secretary  of  War  relative 
t<)  the  large  demands  upon  the,  for  x>Ay  to  discharged 

*4<heT8  for  clothing  not  drawn . .  .^ 

ij»pn>priation8.  Letter  from  the  Secretary  of  the  Interior 
rniiiHmitting  estimates  of,  for  survey  of  lands  within  the 
limits  of  the  Union  Pacific  Kailroad  grant 

ippn»priate<l.  Lt^tt^jr  from  the  Secretary  of  War  transmit- 
Titi);  Ntatement  of  amount  of  money,,  up  to  present  time 
for  fortifications,  &c 

Appropriation.  Letter  from  the  Secretary  of  War  asking  an, 
to  i^tiitfy  a  judgment  obtained  against  Grenville  M.  Dodge. 

Apprr»[»riation.  Letter  from  the  Secretary  of  the  Treasury 
Traiittuiittiug  communication  from  Sui>erinteudent  of  the 
rnit«^  Stat4.'8  Coast  Survey  asking  an,  to  survey  Alaska 
awl  the  Aleutian  Islands 

Appropriation.  Letter  from  the  Secretary  of  the  Treasury 
n^lativt;  to  an,  for  the  purpose  of  ventilating  a  portion  of 
ftM"  Treiwury  building 

Appnipriation.  Letter  from  the  Secretary  of  the  Treasury 
trauomitting  estimate  of,  for  expenses  of  surveyor  gen- 
eral's office,  Wyoming  Territory 

Appropriation.  Letter  from  the*  Secretary  of  the  Interior 
a^kiDg  an,  of  $250,000  for  purchase  of  subsistence  for  the 
.Vrapaho,  Cheyenne,  and  other  tribes  of  Indians 

Appntpriation.  Letter  from,  the  Secretary  of  the  Interior 
traof^mitting  estimate  of,  to  prosecute  the  exploration  of 
the  Colorado  River 

Appropriation.  Letter  from  the  Secretary  of  the  Interior 
n-lative  to  an,  to  carry  on  the  work  of  instructing  Indi- 
an* ill  the  arts  of  civilization 

Appropriation.  Letter  from  the  Secretary  of  the  Interior 
traDAUiitting  estimates  of,  to  defray  expbnse*  of  delega- 
ti(»n!i  «»f  Indians  vi«iting  Washington 

Ap[>n)priatiou.  Letter  from  the  Secretary  of  the  Interior 
iKking  an,  to  pay  the  Sioux  Indians  according  to  treaty 
tA  \iS-)fi 

Ap|iropriarion.  Letter  from  the  Acting  Secretary  of  the 
Tnra«nry  asking  an,  for  marine  hospital  service  for  next 

Wal  year 

A|^ipmtion.  Letter  fi^m  the  Secretary  of  the  Interior 
i>«Humending  an,  for  the  ninth  census j 

Apphxpriation.  Letter  from  the  Secretary  of  the  Interior 
asking  an,  for  removal  of  the  Kaw  Indians  from  Kansas 
to  the  Indian  Territory 

Apf>mpriation.  Letter  from  the  Secretary  of  the  Interior 
rw^iuimending  an,  of  $100,000  to  pay  certain  Indian  depre- 
dation claims 

A<ineilQct,  Washington.  Letter  from  the  Secretary  of  the 
Treasury  transmitting  statement  of  amount  appropriated 
tod  expended  upon  the •. ! 

Aniif  ndaris,  Pedro.  Letter  from  the  Secretary'  of  the  Treas- 
ury relative  to  the  claim  of , 

Armory.  Letter  from  the  Secretary  of  War  relative  to  ex- 
peiuiitiires  of  the,  at  Springfield t . . 


Vol. 


Part.     No. 


Page. 


7 

• 

11 

1 
i 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 



11 

11 

12 

12 

12 

12 

13 

6 

6 

«••••• 

5 

•••*•• 

204 

217 

220 

223 

2?0 

243 
245 

255 

257  i 
259  ' 

t 

i 
261  ! 

.280 

284 ; 

201  ' 

297  ; 

I 

298  j 

299 

I 

I 

i 
303 

311 

56 
73 


VI 


INDEX. 


Title. 


Vol.   j  Part.  I    No.    ,  Page 


Army.    Annual  report  of  the  General  of  the 

Army.  Letter  of  the  Secretary  of  War  transmitting  state- 
ment of  retired  officers  of  the,  now  on  duty 

Army.  Letter  from  the  General  of  the,  relative  to  certain 
officers  of  the,  .acting  in  the  legislature  of  Georgia  as 
a  conmiittee  of  election 

Army.  Letter  from  the  Secretary  of  War  asking  an  appro- 
priation to  continue  recruiting  service  of  the,  for  present 
fiscal  year 

Army.  Letter  from  the  Secretary  of  War  relative  to  black- 
smitlis,  &c.,  in  the 

Army.  Letter  from  the  Secretary  of  War  relative  to  black- 
smiths, &c.,  in  the 

Army.  Letter  from  the  Secretary  of  War  relative  to  ex- 
penses of  headf^uarters,  &(*.,  of  the 

Army.  Lettijr  from  the  Secretary  of  W^ar  relative  to  ex- 
penses of  hea<lq!iarters,  &c.,  of  the 

Army.  Letter  from  the  Secretary  of  W^ar  relative  to  de- 
mands upon,  ai)pr(»i)riaflou  for  pay  to  discharged  soldiers 
for  clothing  not  drawn 

Army.  Letter  from  the  Secretary  of  War  answering  the 
House  relative  to  officei's  of  the,  on  duty  in  the  southern 
States  drawing  salaries  from  both  the  State  treasuries 
and  United  States  treasury 

Army^  Letter  from  the  Secretary  of  War  transmitting 
onemorial  of  the  soldiers  of  the  regular 

Arsenals.  Letter  from  the  Secretary  of  W'ar  relative  to  the 
sale  of  surplus  military 

Arsenals.  Letter  from  the  Secretary  of  W^ar  transmitting 
statement  of  copper  and  other  metals  in  the  various 

Artillery  school.  Letter  from  the  Secretary  of  War  trans- 
mitting certain  papers  relating  to  the  site  of  the,  at 
Foitress  Monroe 

Attorney  General.  Letter  from  the,  relative  to  clerks  iu 
his  office ...\ 

B. 

Balances  unexpended.  Letter  from  the  Secretary  of  the 
Treasury  transmitting  statement  of 

Balances  unexpended.  Letter  from  the  Secretary  of  the 
Treasury  relating  to 

Banking  lu^sociations.  Letter  from  the  Secretary  of  the 
Treasury  transmitting  report  of  the  Comptroller  of  the 
Currency  relative  to  national 

Banking  capital  in  the  several  Stat^^s.  Letter  from  the 
Secretary  of  the  Treaiiiury  transmitting  statement  of 

Bank-note  companies.  Letter  from  the  Secretary  of  the 
Treasury  relative  to  the  amcmnt  of  money  paid  to 

Banks,  national.  L<?tter  from  the  Secretary  of  the  Trejis- 
ury  transmitting  report  of  tlie  Comptroller  of  the  Cur- 
ivncy  relative  to 

Barnard,  Professor  II.  Kejioii;  of,  on  schools  in  the  District 
of  Columbia 

Battery,  sale  of  the,  in  New  York,  for  custom-house  stores. 
Letter  from  the  Secretary  of  the  Treasury  relative  to 

Belger,  James.  Letter  from  the  Secretary  of  War  transmit- 
ting a  copy  of  the  opinion  of  the  Attoruey  General  rela- 
tive to  case  of 

Beneficial  Society  of  the  Laboring  Scms  of  Cumberland. 
Letter  from  the  Secretary  ^f .  War  relative  to  lands  do- 
sirinl  by 

Blacksmiths  anil  artificers  in  the  army.  Letter  from  the 
Secretary  of  War  relative  to  pay  of ! 


5 


7 

7 

7 

11 

12 

11 


5 
6 

6 
5 


13 
12 


6 
7 


3?^ 

82 

167 
183 
212 
238 
262 

223 

211 

191 

39 

119 

49 
11 


79 
155 


74 


■  ld8  ! 


173 
315 
294 

72 

64 
212 


INDEX. 


VII 


Title. 


Vol. 


Part. 


No. 


Page. 


Bbclumiths  aud  artificers  in  the  Army.    Letter  from  the 

S«?crptarj'  of  War  relative  to  the  pay  of 

BoQihi.    Letter  from  the  Secretary  of  the  Treasury  relative 

to  parchjise  of,  for  the  sinking  ftind 

Boutls.     Letter  from  the  Secretary  of  the  Treasury  relative 
•  to  the  interest  due  upon  the,  issued  to  the  Pacific  Railroad 

Company 

Bounty.  Letter  firom  the  Secretary  of  the  Treasury  rela- 
tive to,  for  soldiers  of  the  regular  Army 

Bounty.     Letter  from  the  Secretary  of  War  relative  to  col- 

Wtion  and  payment  of,  to  colore<l  soldiers 

Bounty.     Lt^tter  from  the  Secretary  of  War  relative  to  thfe 

(Wtiiioii  of  the  Supreme  Court  relating  to 

Brady.  John  R.  Message  of  the  President  transmitting  pa- 
pen*  relative  to  the  claim  of 

Bn^water  at  Hyannis,  Massachusetts.    Letter  from  the 
J^Tetary  of  War  transmitting  report  upon  condition  of. 
Bridge.    Letter  from  the  Secretary  of  tlie  Interior  trans- 
mitting account  of  S.  Seymour  of  expenses  in  making 

mnrey  for  a,  across  the  Potomac 

Bridge.    Letter  from  the  Secretary  of  War  transmitting 

lyjwrt  of  tlie  Chief  of  Engineers  upon  the  Rock  Island 

Buildings.     Letter  from  the  Secretary  of  War  relative  to 

new  War  Department 

Bonran  of  Freedmen  and  Abs^idoned  Lands.  Letter  from  the 
'Saperintendent  of,  relative  to  amount  expended  in  the 
extcQtiou  of  his  office 

C. 

California.  Letter  from  the  Secretary  of  the  Interior  rela- 
tive to  an  Indian  reservation  in  San  Diego  County 

Canal,  the  Darien  ship.  Message  from  the  President  rela- 
tive to  appropriations  for 

Canal,  the  Louisville  and  Portland.  Letter  from  the  Secre- 
tarj'  of  War  relative  to 

Capturetl  and  abandoned  property.  Secretary  of  the  Treas- 
nrj*  communicates  relative  to 

Cava2oA,  Maria  Josefa.  Letter  from  the  Secretary  of  War 
relative  to  claim  of 

CruHUs,  Letter  from  the  Acting  Secretary  of  the  Interior 
ivi'ommending  an  appropriation  for  the  ninth 

C«rnj»D?*.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting a  draught  of  bill  amendatory  of  the  act  to  take 
the  seventh 

Chilton,  John,  heirs  of.    Letter  from  the  Secretary  of  the 

Treasury  relative  to  claim  of 

<  hina  and  Japan  "  indemnity  funds."  Letter  fr'om  the  Sec- 
retary of  State  relative  to  the 

*^iia.    Letter  from  the  Secretary  of  the  Treasury  relative 

t*»  the  value  of  the  tael  of 

*  aim.    Letter  from  the  Secretary  of  War  relative  to  the,  of 

William  A.  Howard,  for  pay  as  colonel,  &c 

<^'l*nt.    Letter  from  the  Secretary  of  War  relative  to  the, 

*f{  the  fourth  congressional  district  of  Missouri 

Claim.  Letter  from  the  Secretary  of  War  relative  to  the, 
«»f  Comuiij<lore  Thomas  Ap  C.  Jones 

( laim.  Letter  from  the  Secretary  of  the  Treasury  relative 
to  the,  of  Pedro  Armendaris 

Claim.  Letter  from  the  Secretary  of  the  Interior  relative 
to  the,  of  the  Delaware  Ii^diaiifi i^  -  - 

ClaioL  Letter  from  the  Secretary  of  the  Interior  relative 
to  the,  of  the  Kansas  Indians ■ . 

CUituA.  Message  of  the  President  relative  to  the,  of  Ameri- 
tau  citizens  against  Spain 

Claima.  Letter  from  the  Secretary  of  the  Interior  relative 
to  the  psy ment  of  certain,  for  Indian  service,  allowed . . . . 
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Claims.  Letter  from  the  Secretory  of  the  Interior  relative 
to  the,  of  the  Pottawatomie  ImlianH , 

Claims.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting copy  of  report  on  the  Kio  Hondo,  of  Louisiana.. 

Claims.  Message  from  the  President  relative  to  the,  of 
Amerietui  citizens  against  Venezuela 

Claim.  Letter  from  the  Secretary  of  War  relative  to  the, 
of  Maria  Josefa  Cavazos ; , 

Claim.  Lett-er  fixini  the  Secretary  of  the  Interior  relative 
t*>  the,  of  A.  P.  Hotaling 

Claim.  Letter  from  the  Secretary  of  the  Treasury  relative 
to  the,  of  the  heirs  of  John  Chilton,  deceased i 

Claim.    Message  from  the  President  relative  to  the,  of  John  • 
R.  Brady : 

Claims.  Letter  from  the  Secretary  of  War  relative  to  the, 
of  Thomas  W.  Fry,  jr 

Claim.  Letter  fn^m  tlie  Secretary  of  the  Navy  relative  to 
the,  of  Black  Braver,  a  Delaware  Indian , 

Claim.  Letter  Irom  the  Secretary  of  War  relative  to  the, 
of  Dr.  Alexander  Dunbar 

Clerks  in  State  Department.  Lt?tter  from  the  Secretary  of 
State  transmitting  statement  of  number,  compensation, 
&c,  of  the 

Clerks  in  ol&ce  of  Attorney  General.  Letter  from  the  At- 
torney General  relative  to.: 

Clerks'  in  the  Post  Office  Department.  Letter  from  the 
Postmaster  General  transmitting  statement  of  number  of, 
for  year  1869 

Clerks  in  the  Treasury  Department.  Letter  from  the  Sec- 
retary of  the  Treasury  transmitting  statement  of  number 
of,  &c 

Clerks  in  Navy  Department.  Letter  from  the  Secret-ary  of 
the  Navy  transmitting  statement  of  number  of,  ^c 

Clerks  in  the  Ordnance  Department.  Letter  from  the  Sec- 
retary of  War  relative  to  necessity  of  iidditional 

Coast  defenses.  Letter  from  the  Secretary  of  War  relative 
to  a  system  of 

Coast  Survey.  Report  of  the  Superintendent  of  the  United 
States 

Coast  Survey.  Report  of  the  Superint45ndent  of  the  United 
States  , 

Collectors  of  internal  reveime.  Letter  from  the  Secretary 
of  the  Treasury  transmitting  statement  of  balances  due 
from 
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Colonization.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  the,  of  persons  of  African  descent 

Colonization  agent.  Letter  from  the  Secretary  of  the  Treas- 
ury relative  to  the  accounts  of  the 

Commerce.  Letter  from  the  Secretary  of  the  Treasury  rel- 
ative to  indemnity  for  aggressions  upon  our 

Commerce.  Letter  from  the  Secretary  of  the  Treasury  rel- 
ative to  the  foreign,  of  the  United  States,  and  decadeifce 
of  American  shipping 

Conference,  international  monetary,  at  Paris.  Message  of 
the  President  transmitting  report  of  the  delegate  to  the. 

Connecticut.  Letter  from  tlie  Secretary  of  War  in  answer 
to  resolution  of  House  of  December  21, 18(59,  with  report 
of  Chief  of  Engineers  on  the  harbor  of  New  Haven 

Constitution.  Message  of  the  I*resident  transmitting  the 
action  of  Alabama  on  the  fifteenth  amendment  of  the 

Constitution.  Message  of  the  President  transmitting  list 
of  the  States  ratifying  the  fifteenth  amendment  of  the  . . . 

Contingent  expenses  of  the  Treasury  Department.  Letter 
fi'om  the  Secretary  of  the  Treasury  transmitting  state- 
ment of,  for  year  I8G9...« 
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Contingent  expenses  of  the  State  Department.      Letter 

fri)m  the  Secietary  of  State  tranamitting  statement  of 

the,  for  year  1869 

Contingent  expenses  of  the  War  Department.    Letter  from 

th»*  StKiretary  of  War  trausuiittiug  statement  of  tlie 

Contracts.     Letter  from  the  Secretary  of  the  Interior  rela- 
tive to,  with  Dempsey  and  0*Toole 

C<Hitract«.     Letter  from  the  Secretary  of  the  Navy  relative 
to.  with  Mr.  Al>ecas8is 

Convention,  postal,  with  France.  Letter  from  the  Post- 
TBiiiter  General  in  answer  to  a  resolution  of  inqniry  rela- 
tive to 

Conper,  Surgeon  George  E.  Letter  from  the  Secretary  of 
\Wr  relative  to  presentation  of  a  watch  and  chain  to,  by 
the  government  of  France 

Copper,  and  other  metals  in  various  arsenals.  Letter  from 
the  Si»cretarj'  of  War  relative  to  quantity  of 

CopNTight  of  the  revenue  coupon  book.  Letter  from  the 
uanmissioner  of  Internal  Revenue  relative  to 

Coomm  iKMtk.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  copyright  of  the 

Conrt.    Decision  of  the  Supreme,  relative  to  bounties 

CuUa.    Message  of  the  President,  relative  to 

Cnha.    Met«ssige  of  the  President  of  same  import 

CntuL  Message  of  the  President  relative  to  the  murder  of 
American  citizens  in 

Carreucy.    Ann  ual  report  of  the  Compti'oller  of  the 


Papers  acoampanjfing  the  above. 

Statement  showing  the  number  of  banks,  amount  of  cap- 
ital, amount  of  bonds  de|)ositefl,  and  circulation,  in  each 

State  and  Territory',  on  the  30th  of  September,  18<)D 

Statement  showing  the  nati(mal  banks  in  liquidation, 
their  capital,  bonds  deposited  to  secure  circulation, 
circulation  delivenid,  circulation  surrendered  and  de- 
fttroywl,  and  circulation  outstanding  October  1,  1869... 
Statement  showing  the  national  banks,  in  voluntary 
liquidation,  that  have  dei»(isited  lawful  money  with  the 
Treasurer  of  the  United  States  to  redeem  their  circula- 
tion, withdrawn  their  bonds,  and  are  closed  under  the 
i»n»visious  of  section  42  of  the  act;  their  capital,  circu- 
lAtion  issued,  circulation  surrendered,  circulation  re- 
drtMneil  by  the  Treasurer  of  the  United  States,  aiid 
<>irciiIation  outstanding  on  the  1st  day  of  October,  1869.. 
Statement  showing  the  national  banks  in  the  hands  of 
n-ceivera,  their  capital,  amount  of  United  States  bonds 
and  lawful  money  deposited  to  seeure  circulation, 
am(mnt  of  circulation  delivered,  the  amount  of  circula- 
tion riMleemed  at  the  treasury  of  the  United  States,  and 
the  amount  outstanding  on  the  1st  day  of  October,  1869. 
T»l»le  of  the  state  of  tl^e  lawful  money  reserve  (required 
by  sections  31  and  3"i  of  the  national  currency  a4't)  of 
the  national  banking  associations  of  the  Unitc^d  States, 
an  nhown  by  their  nqnirts  of  the  4th  of  .January,  1869. .. 
£i|»en«Utures*of  the  oilice  of  Comptroller  of  the  Currency 

fur  the  fiscal  year  ending  June  30,  1869 

Names  and  eoinpensation  of  othcers  and  clerks  in  the 

office  i»f  Comptroller  of  the  Currency 

Cnstoras.  I-^tter  from  the  Secretary  of  the  Treasury  trans- 
mitting draught  of  a  bill  to  remedy  embarrassments  in 

collection  of 

Cofltoms.  Letter  from  the  Secretary  of  the  Treasury  rela- 
tive to  the  ciistoms  cartage  system  of  the  i)ort  of  New 
lofk 
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Custom-houses.  Letter  from  the  Secretarj'  of  the  Treasury 
rehitive  to  repairs  of  certain,  in  the  South 

Custom-house.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  purchase  of  additioual  laud  for  the,  at  Castiue, 
Muiue 

Custom-house.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  the,  at  Wiscasset,  Maiue 


D. 

Dakota.  Letter  from  the  Secretary  of  War  relative  to 
Fort  Dakota,  iu  the  Territory  of 

Darieu.  Letter  from  the  Secretary  of  the  Navy  relative  to 
the  report  of  Kear-Aduiiral  Davis,  ou  iuteroceauic  com- 
muuicatiou  at  the  Isthums  of 

Davis,  Jert'ei-son.  Letter  from  the  Secretary  of  the  Treas- 
ury relative  to  the  paymeut  of  the  bouuty  for  capture  of. 

Dav  is,  Jeliersou.  Letter  from  the  Secretary  of  War  of  same 
iuipoiii 

Debt,  public.  Letter  from  the  Secretary  of  the  Treasury  in 
auswer  to  a  resolution  of  the  House  of  July  6,  1870,  rela- 
tive to  the  amount  of  the,  at  the  end  of  each  fiscal  year.. 

Defense,  sites  for  national  works  of.  Letter  from  the  Sec- 
retary of  War,  with  form  of  bill  relative  to 

Delaware.  Letter  from  the  Secretary  of  War  transmitting 
report  of  surveys  of  the  harbor  of  Christiana  Kiver,  at 
W' ilmingf*>n,  in  the  State  of 

Dempsey  &  O'Toole,  contract  with.  Letter  from  the  Sec- 
retary of  the  Interior  relative  to 

District  of  Columbia,  exi)enditure«  in  the.  Letter  from  the 
Secretary  of  the  Treasuiy  transmitting  statement  of, 
from  the  establishment  of  the  Gk)vernment  to  December 
31,1869 

District  of  Columbia.  Report  of  Professor  H.  Barnard  on 
schools  in  the 

Dodge,  Grenville  M.,  et  al.  Letter  from  the  Secretary  of  War 
asking  an  appropriation  to  satisfy  a  judgment  against 

Dodge,  Grenville  M.,  et  al.  Letter  from  the  Secretary  of 
War  on  same  subject 

Drop  beer  and  slops,  distillation  of.  Letter  from  the  Com- 
missionei'  of  Internal  Kevenue  relative  to 

Dunbar,  Dr.  Alexander.  Letter  from  the  Secretary  of  War 
relative  to  claim  of 

E. 

Education,  Bureau  of.  Letter  from  the  Secretary  of  the 
Interior  asking  an  ax)propriatiou  to  pay  rent  of  building 
for  use  of 

Election,  expenses  of  the,  in  Texas.  Letter  from  the  Sec- 
retary of  War  relative  to  an  appropriation  for 

Election.  Letter  from  the  Secretary  of  War  transmittifig 
copies  of  the  returns  of,  in  second  congressional  district 
of  Texas 

Employees  in  navy  yards.    Letter  of  the  Secretary  of  the 
Navy  transmitting  statement  of  the  number  of 

Exhibition,  International,  of  London.  Letter  from  the 
Secretary  of  State  relative  to  the 

Exploration  of  the  Colorado  River.  Letter  of  the  Secretary 
of  War  relative  to  the 

Exploration  of  the  Colorado  River.  Letter  of  the  Secre- 
tary of  the  Interior  on  same  subject 

Estimates  of  appropriations  required  for  the  service  of  the 
fiscal  year  ending  June  30,  1871.  Letter  from  the  Sec- 
retary of  the  Treasury  transmitting 
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Papers  accompanying  the  above. 

E>timatesofdeHciencie8  required  to  complete  the  service 

of  the  ti8cal  year  ending  June  30,  1870 

E^tiuiat^'S  for  1870-71 


LEGISLATIVE. 

Comi>eu8ation  and  mileage  of  Senators 

Couipennation  and  mileage  of  officers,  clerks,  &c.,  in  the 
service  of  the  Senate 

Contingent  expenses  of  the  Senate 

('•>iii}»enHation  and  mileage  of  members  and  delegates  of 
Ihrnse  of  Reprentati ves 

ComiHfUKation  and  mileage  of  officers,  clerks,  &c.,  of 
HoOMe  of  Representatives 

Contingent  expenses  of  the  House  of  Representatives  .. . 

Compensation  of  Congressional  Printer,  clerks,  &c 

Coiu|»enHation  of  Librarian  of  Congress,  assistants,  i&c.,. 

Contingent  exjienws  of  Library,  purchase  of  books,  «fcc.. 

Comi»enMition  of  Superintendent  and  assistants  in  Bo- 
tanic Cvarden,  and  improvement  of  garden 

Salaries  of  Court  of  Chiinis 

Contingent  expenses  of  Court  of  Claims 


Vol. 


Part. 


EXECUTIVE. 


('ompenwition  of  the  President  of  the  United  States 

Coniiiensation  of  the  Vice-President  of  the  United  States. 
Comi>ensiition  of  the  private  secretary,  &c.,  of  the  Presi- 
dent   

Contingent  ex(KMises  of  the  executive  office 


DEPARTMENT  OF  STATE. 


Salaries  in  the  office  of  Secretary  of  State 

Publishing  laws.. 

Contingent  ex^ienses  of  Department  of  State 
IHphuuatiu  salaries 


TREASURY   DEPARTMENT— SALARIES,   ETC. 


Office  of  S«'cretary  of  the  Treasury 

First  Comptroller 

Second  Comptroller 

ConnniwHioner  of  Customs 

First  Auditor 

Second  Auditor 

Third  Auditor 

Fourth  Auditor 

Fifth  Auditor 

Auditor  Post^Offic^  Department 

Treiisnrer  of  the  United  States 

Rejrister  of  the  Treasury 

S<»licitor  of  the  Treasury 

Comptroller  of  the  Currency 

Conmiissioner  of  Internal  Revenue 

l^ight-house  Board 

MiMcellaueous 


INDEPENDENT  TREASURY. 


Office  of  Depositary  at  Baltimore 

Assistant  Treasurer  at  Boston 

Afwist^ut  Treasurer  at  Charleston,  South  Caro- 
lina  
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f  Depositary  at  Cbicnjto 

Dopottitary  at,  Ciitvinnatl 

D«p08itnry  at  Loiiiaville 

AsHistluit  TreaHuivT  at  N«w  OrlpHnH 

Asnintuut  Trraauror  st  How  York 

l)f  l<0Nit«n- nt  Olvinpin,  WaflhiiigtoiiT.-rritory .. 

Aa-i-.I;irif  T i-rV.  ^  tI  riiila.U-ll.bln 


DepobitJirj  a 


Mi»ceHaHe 


Mint  andbranchea  and  asaay  oEBce 

Miut  at  Phihulrli-hia 

Uraucli  mini  at  Ciirwin  City,  Nt-vaila 

Cborluttiv  Nortb  Carolina 

Denver 

New  Orleans 

San  Francluro 

Vnit*d  States  atway  oftlceal  New  York 

Torritorial  goverumenta — Arizona f 

Colorado 

DakoU 

Idaho 

MuiitAua 

New  Mexico 

Utah 

WiwbiuKton 

Wyoming 

Int<>rnal  revonne,  exponae  of  lUMiwiDg,  collecting,  &c.. 

Inapectora  of  aleam  veiwelH 

Lifo-BBVing  atatiiuis 

Be veuue-en tier  service 

Loans  and  cnrrency 


DEPAKTMENT  i 


r  THE 


In  llie  offlCB  of  tbt'  Swri't-ary  of  the  Interior. . 

Commiaaioiwr  of  the  Qeiienil  Lund  Ulltce 

Iiidiim  Office 


PHblic  Lani». 


Min 


sola.. 


Dakota.. 

KanHHa 

Colorado . 

New  Mexico 

Aiizoua 

Nt'VHda"!!!^"!!!".! 

Oregon 

Wanliington 

Nebraska  anil  lona  . . 

Monlina 

Utah 
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Fttpem,  tfc. — CoDtinued. 
Collecting  revenue  for  public  lands 

Miscellaneous. 

Metropolitan  police 

Jail  iu  District  of  Columbia 

Government  Ilonpital  for  Insane 

Columbia  Hos[>ital  for  Women 

Columbia  Institution  for  Deaf  and  Dumb  

^tUsouian  Institution  

WAR  DEPARTMENT — SALARIES,  ETC. 

In  office  of  Secretary  of  War 

Af^utaut  General 

Inspector  of  Military  Academy 

Bureau  of  Military  Justice 

Signal  Office 

Quartermaster  General 

Commissary  General 

Surgeon  General 

Paymaster  Greneral 

Chief  Engineer 

Chief  of  Ordnance 

SalarieH  and  contingent  expenses  of  the  Northwest  Execu- 

•     tive  Building 

Salaries  and  contingent  expenses  of  the  building  comer 

S«* venteenth  and  F  streets 

Salaries  and  contingent  expenses  of  the  building  corner 

Fifteenth  and  F  streets 

Public  Buildings  and  Grounds 

NAVY  DEPARTMENT — SAUIRIES,  ETC. 

In  the  office  of  Secretary'  of  the  Navy ; 

Bui'eau  of  Yards  and  Docks 

Equipment  and  Recruitiug 

Navigation 

Ordnance  

Construction  and  Repair 

Steam  Engineering 

Provision  and  Clothing 

Medicine  and  Surgery 

Southwest  Executive  Building 

DEPAliTMEXT  OF  AGRICULTURE — SALARIES,   ETC. 

In  office  of  Commissioner  of  Agriculture 

POST  OFFICE   DEPARTMENT — SALARIES,  ETC. 

In  office  of  Postmaster  General 

JUDICIAL-  SALARIES,  ETC. 

In  office  of  Attorney  General 

Juntiees  of  the  Supreme  Court  of  the  United  States 

Forty-«iix  district  judges  of  the  United  States 

Jadlfes  of  the  courts  in  District  of  Columbia 

I'nited  States  district  attorneys 

Uniteil  States  luarshalls 

Hxpeuseti  of  United  State  >  courts 
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Papen,  ^c. — Continued- 
Mi  lit  art  EeTABLIBRMENT. 

Expenws  of  Ihe  office  of  the  Genonit  of  the  Army 

EsjieiiBoa  of  the  office  of  the  A <ljiituiit  General  -.' 

Siirniil  Service 

Fiiy  Depurtnient 

Detailed  estimate*  for  pay  of  tlii'  Army 

•  Siunal  Corps 

EnEineer  CorpB 

Oriluanie  Dpinirtnu'iit... 
Ten  repnipnlii  caTJilry . ,. 
Five  rffjiTiieiite  nrtillprv  . 
Twen1j-fl  vp  re;j;iuipiitB  in- 
Unattached  offlcen  of  in- 
One  band 

if  isoeltuneonB 

Officers  of  tlio  Military 

Hpcnpitnlittion 

SubRintence  DppnrtniKT 
I  Qnarterm  aster's  Dejiarl 

ifpdiral  Dp|«irtnipnt. .. 

Eiiginepr  Department  . 

Cnirent  and  ordinary  ei 

peDBCB  of  the  Military 

Academy . . 

General  nerviee  of  thcNaTy 

Bnrean  of  YnidB  and  Docks 

Bureau  of  Eqntpment  and  Beeralttiig  . 

Navigation 

Or.iniin.'c       

CorNtniPtiimand  Repair 

Fnnisions  and  (Clothing 

Medicine  and  Surgery.  J 

Naval  Academy 

Marine  Corpa 

Cnrrent  and  coutingent  eippusesof  ludisn  affairs 

FnlfilUng  treaties  with  various  ludian  tribes 

Incidental  expenses  of  the  Indian  tcrvice 

TraiiBiHirtation  and  delivery  of  aunuities 

Miscf-llaneonn 

Interest  on  Inist  stocks        

Recnpitulntion  tifectlmatea  for  Indian  service 

PBNBIONB  imitER  THE   rKPAltTMKNT  OF  THE  INTERIOR. 

Army  and  Navy  pensions 

PUBLIC  WORKS   UNDER  THE  TRBA8URT  DEPARTMKNT. 

Estimates  forpnblic  buildings 

Light-bouses,  beacons,  stations,  &,e 
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UXDER  WAR  DEPARTMENT. 

Lnnories  and  arnenals 

'fortifications  and  other  works  of  defense 

JBpmving  harbors 

iB|Nroving  rivers 

tCscellaneonn 

Kblic  works  aroand  Washington 

Under  Navy  Department, 

Kfry  yards 

Public  buildings 

Under  Department  of  Agriculture. 

Buildings  and  grounds 

MUedlaneous, 

Details  under  Congressional  Printer 

Court  of  Claims 

Department  of  State 

Treasury  Department 

Light^honse  establishment 

Coast  Survey 

Department  of  the  Interior 

Poet  Office  Department 

PERMANENT  APPROPRIATIONS. 

Specific  appropriations  under  Treasury  Department .  ... 

War  Department 

Interior  Department 

Post  Office  Department... 
[ndefinite  appropriations  under  Department  of  Stat-e. ... 

Treasury  Department  - . 
Interior  Department..  . 

War  Department 

Recapitulation  of  the  whole 

appendix  A,  Government  Hospital  for  the  Insane 

B,  same  subject 

C,  Smithsonian  Institution 

D,  salaries  of  United  States  attorneys 

E,  War  Department 

F,  Navy  Department 

G,  United  States  Marine  Corps 

H,  Indian  Affairs 

I,  Indian  Affairs 

K,  Indian  Affairs 

L,  Coast  Survey 

fitimates  in  detail 

For  index  in  detail  of  estimates,  see 

itinates  of  appropriations  for  Post  Office  Department. 

Letter  from  trie  Postmaster  General  transmitting 

timates.    Letter  from  the  Secretary  of  the  Treasury 

Hf^Utive  to  errors  in  book  of 

timate  of  appropriations  for  deficiencies  in  Treasury  De- 
partment.   Letter  from  the  Secretary  of  the  Treasury 

trantmitting 

timates  omitted  for  1870-^1.    Letter  from  the  Secretary 
iftbeTreaaary  transmitting....; 
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Estimatefl  of  appropriation  for  deficiencies  in  War  Depart- 
ment.   Letter  from  the  Secretary  of  War  tranamitting. . . 

Estimates  of  appropriations  for  War  Department.  Letter 
from  the  Secretary  of  War  transmitting 

Estimates  of  appropriations  for  certain  trihe^  of  Indians. 
Letter  from  the  Secretary  of  the  Interior  transmitting. .. 

Estimates.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting^ for  snrvey  of  Indian  reserves 

Estimates.  Letter  from  Secretary  of  the  Interior  transmit- 
mitting,  of  appropriation  required  to  replace  archives  of 
hind  office  at  Topeka,  Kansas 

Estimates.  Letter  from  Secretary  of  the  Interior  transmit- 
ting, of  appropriation  for  survey  of  the  public  lauds 
within  the  Union  Pacific  Railroad  grant 

F. 

Farragut,  Admiral,  questioned  letter  of.  Letter  from  the 
Secretary  of  the  Navy  relative  to 

Fees,  of  harbor-masters.  Letter  from  the  Secretary  of  the 
Treasury  relative  to 

Fines  and  deductions,  Post  Office  Department.  Letter 
from  the  Postmaster  General,  statement  of 

Fines  and  forfeitures  to  revenue  officers.  Letter  from  the 
Secretary  of  the  Treasury  relative  to  abolition  of 

Fisheries  in  British  waters.  Message  from  the  President 
relative  to 

Foreign  commodities  susceptible  of  production  in  this 
country.  Letter  from  the  Commissioner  of  Agriculture 
relative  to 

Fort  Porter,  city  of  Buffalo,  New  York.  Letter  from  the 
Secretary  of  War  relative  to  improvement  of  grounds  of. 

Fort  Kearny,  reservation  at.  Letter  from  the  Secretary 
of  War  informing  the  House  that  it  is  no  longer  required 

Fortifications.  Letter  from  the  Secretary  of  War  trans- 
mitting statement  of  amount  ax^propriated  up  to  present 
time  for,  &c 

Fortifications,  marine.  Letter  from  the  Secretary  of  War 
relative  to  the  Ryan-Hitchcock  mode  of 

Fortress  Monroe,  airtillery  school  at.  Letter  from  the  Sec- 
retary of  War  transmitting  papers  relative  to 

Frecdmeu's  Bureau  and  Abandoned  Lands.  Letter  of  the 
Superintendent  of  the,  relative  to  amount  expended  in 
the  execution  of  said  office 

Fry,  Thomas  W.,  jr.  Letter  from  the  Secretary  of  War  rel- 
ative to  claim  of 

G. 

Georgia.  Letter  from  the  General  of  the  Army  relative  to 
certain  officers  of  the  army  acting  in  the  legislature  of 
the  State  of,  as  a  committee  of  election 

Georgia.  Letter  from  the  Secretary  of  War  transmitting 
copies  of  General  Terry's  reports  on 

Greene,  Charles  L.,  passed  assistant  surgeon  in  the  Navy. 
Message  from  the  President  transmitting  the  charges, 
findings,  and  sentence  in  case  of 

Guptill,  Levi  C.  Letter  frt»m  the  Secretaty  of  War  trans- 
mitting copy  of  deed  executed  by,  to  the  United  States. 

H. 

Hallett's  Point.  Letter  from  the  Secretary  of  War  rela- 
tive to  cost  of  cutting  channel  through 
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Harbor-nia8t«T8'  fees.  Letter  from  the  Secretary  of  the 
Treasury  relative  to 

Harbors.  Letter  from  the  Secretarj^  of  War  submitting 
report  of  Chief  of  Engineers  relative  to  harbor  at  Ply- 
month  

Harbors.  Letter  from  the  Secretary  of  War  transmitting 
report  of  Chief  of  Engineers  U|M>n  the  harbor  at  Os- 
wego   

Harb<»Fs.  Letter  from  the  Secretary  of  \yar  relative  to  im- 
pftliments  in  rivers  ami,  in  Massachusetts 

Harbors.      Letter  from  the  Secretary  of  War  relative  to 

htf bor  at  Port  Washington,  Wisconsin 

Harburs.     Letter  from  the  Secretary  of  War  transmitting 
report  of  Chief  of  Engineers  upon  New  Haven  Harbor  . . 
Harbom.     Letter  from  the  Secretary  of  War  transmitting 
report  of  Chief  of  Engineers  relative  to  Black  Lake  Har- 
bor, Michigan 

Hirlxkrs.  Letter  from  the  Secretary  of  War  transmitting 
ivport  of  Chief  of  Engineers  relative  to  harbor  at  Chi- 

f*g« 

Harbors.    Letter  from  the  Secretary  of  War  transmitting 

rvport  of  Chief  of  Engineers  relative  to  Michigan  City 

Harbor 

Harbors.  Letter  from  the  Secretary  of  War  relative  to  a 
lij^ht  to  mark  the  pier  in  certain,  of  Massachusetts 

Harbors.  Letter  from  the  Secretary  of  War  transmitting 
report  of  surveys  of  the  Christiana  River  at  Wilmington, 
Delaware 

Harbors.  Letter  from  the  Secretary  of  War  transmitting 
report  of  Chief  of  Engineers  relative  to  Oswego  Harbor, 
Xew  York 

Harbors.  Letter  from  the  Secretary  of  War  relative  to  ex- 
penditures on  Boston  and  New  York  harbors,  Delaware 
breakwater,  &c 

Ha\'re  de  Grace.  Letter  from  the  Postmaster  General  re- 
lative to  the  abstraction  of  stamps  from  the  post  office 
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Headqaarters,  rent>s  of.  Letter  frt>m  the  Secretary  of  War 
transmitting  statements  relative  to 

Headquarters.  Letter  from  the  Secretary  of  War  trans- 
mitting statement  of  expenses  of 

Hospital,  Providence.  L^ter  from  the  Surgeon  General 
asking  an  appropyation  for  transient  paupers  in 

Hospital,  Providence.  Letter  from  the  Surgeon  General 
transmitting  report  of  expenditures  for  completion  of  . . . 

Hospital^  marine,  at  David's  Island.  Letter  from  the  Sec- 
retary of  the  "(reasury  asking  an  appropriation  for 

Hospital  service,  marine.  Letter  from  the  Secretary  of 
the  Treasury  transmitting  bill  for  reorganization  of 

Koppital,  marine.  Letter  from  the  Secretary  of  the  Treas- 
1^  asking  an  appropriation  of  ^230,000  for  current  ex- 

foiaes  of  the 

H«ipita],  marine,  at  Mobile.  Letter  from  the  Secretary  of 
tli  Treasury  relative  to  condition  of 

Hnpital,  marine.  Letter  from  the  Secretary  of  the  Treas- 
oiy  asking  an  appropriation  for  maintenance  of 

Hotaiing,  A.  P.  Letter  from  the  Secretary  of  the  Interior 
traosmitting  report  of  Commissioner  of  Indian  Affairs 
relative  to  claim  of 

Honse  of  Corre^Jtion  for  Boys.  Letter  from  the  Secretiiry 
of  the  Interior  transmitting  report  of  Boanl  of  Trustees 
of  the 

Howard,  William  A.  Letter  from  the  Secretary  of  War 
tnumnitting  papers  relative  to  claim  of 

Howard  University.    Transfer  of  buildings  of 
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I. 

Illinois,  improvement  of  the  harbor  of  Chicafi^o.  Letter 
from  the  Secretary  of  War  transmitting  report  of  Chief 
of  Engineers  relative  to 

Imprisonment  of  citizens  in  military  prisons.  Message  of 
the  President  relative  to 

Indemnity  funds,  China  and  Japan.  Lett«r  from  the  Secre- 
tary of  State  relative  to 

Indiana.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting report  of  the  Commissioner  of  the  General  Land 
Office  relative  to  lands  in  Knox  County 

Indiana.  Letter  from  the  Secretary  of  War  relative  to  har- 
bor of  Michigan  City 

Indian  service.  Letter  from  the  Secretary  of  the  Interior 
relative  to  disbursements  on  account  of  the 

Indian.  Letter  from  the  Secretary  of  War  relative  to  the 
murder  of  an,  by  a  white  settler 

Indian  hostilities  in  Utah.  Letter  from  the  Secretary  of 
War  transmitting  report  of  expenses  for  suppressing 

Indian  reserves,  survey  of.  Letter  fn)m  the  Secretary  of 
the  Interior  transmitting  estimate  of  appropriations  re- 
quired for 

Indians.  Letter  from  the  Secretary  of  the  Interior  sub- 
mitting estimates  of  appropriations  for  Sisseton,  Wahpe- 
ton,  and  other  tribes  of 

Indians.  Letter  from  the  Secretary  of  the  Interior  relative 
to  treaty  with  the  Delaware  tribe  of 

Indians.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting copy  of  letter  from  the  secretary  of  the  Board  of 
Indian  CoiAmissioners  relative  to  appropiiations  tor 

Indians.  Letter  from  the  Secretary  of  the  In terioi  relative 
to  claims  for  stock  stolen  from  the  Delaware  tribe  of 

Indian  tribes.  Letter  from  the  Secretary  of  the  Interior, 
transmitting  letter  from  the  committee  of  Friends  rela- 
tive to  Kiowas,  Comanches,  and  Apache 

Indians.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting copy  of  report  of  Indian  Commission  relative  to 
claims  of  certain  tribes  of  Kansas 

Indians.  Letter  from  the  Secretary  of  the  Interior  relative 
to  annuities  withheld  from  certain  tribes  of 

Indian  service  in  Montana.  Letter  from  the  Secretary  of  ^ 
the  Interior  recommending  an  appropriation  to  pay  an  ' 
outstanding  indebt-edness  for 

Indians.  Letter  from  the  Secretary  of  the  Interior  recom- 
mending an  appropriation  to  pay  certain  approved  vouch- 
ers on  account  of  Indian  service  in  the  Sioux  Indian  district 

Indian  afiairs  in  Oregon.  Letter  from  the  Commissioner  of 
Indian  Aflairs  relative  to '. . . 

Indian  service.  Letter  from  the  Secretary  of  the  Interior 
recommending  an  appropriation  to  pay  certain  claims 
for,  that  have  been  allowed 

Indian  service.  Letter  from  the  Secretary  of  the  Interior 
recommending  an  appropriation  to  pay  outstanding  in- 
debtedness on  account  of,  at  Fort  Berthold  agency 

Indians.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting accounts  of  John  £.  Tappau  for  goods  given  to 
the  Kiowa 

Indians.  Letter  from  the  Secretary  of  the  Interior  recom- 
mending an  appropriation  to  pay  a  debt  due  S.  £.  Ward 
for  goods  furnished  to,  at  Fort  Laramie 

Indians.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting report  of  commissioners  appointed  to  examine 
the  claims  of  the  Pottawatomie 

Indians.  Letter  from  the  Acting  Commissioner  of  Indian 
Affairs  relative  to  number  of,  in  each  of  the  various  tribes 
named  in  book  of  estimates 
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IndiauH.     Lictter  from  the  Secretary  of  the  Iut«nor  relative 
to  au  appropnatioQ  for  purchase  of  mills,  &c.,  for  the 

FUtheacl , 

Indians.     Letter  from  the  Secretary  of  the  lutorior  relative 
to  the  encroachmeut  of  white  settlers  upou  the  lands  of 

the  Oaa^,  in  Kansas , 

Indians.     Letter  from  the  Secretary  of  the  Interior  relative 
to  the  late  expedition  against  the  Piegau 

Indians.     Letter  from  the  Secretary  of  War  relative  to  the 

late  expedition  against  the  Piegan 

•Indians.  Letter  from  the  Secretary  of  the  Interior  asking 
ID  appropriation  to  carry  out  treaty  stipulations  with 
Delaware : 

lodiuis.  Letter  from  the  Secretary  of  the  Interior  relative 
to  stray  bands  of  Pottawatomie  and  Winnebago,  in  Wis- 
eonsiu 

Indians,  loyal,  and  freedraen  of  the  Creek  Nation  of.  Let- 
u^r  from  the  Secretary  of  the  Interior  asking  an  appro- 
priation for  payment  of  losses  of  soldiers  who  enlisted  in 
thfl  federal  Army,  and 

Indians.  Message  from  tlie  President  relative  to  difficul- 
ties with  varicms  tribes  of 

Indians.  I^»tter  from  the  Secretary-  of  the  Interior  relative 
to  the  etVorts  made  by  the  Government  to  educate  and 
ririlixe  the 

Indians.  Letter  from  the  Secretary  of  the  Interior  asking 
an  appropriation  of  $250,000  for  pnrchiise  of  subsistence 
for  certain  tribes  of • 

Indians.  S<H!ret^ry  of  War  communicat-es  in  answer  to  res- 
olution of  the  House  of  March  3,  1870,  relative  to  the 
late  expedition  against  the  Piegan 

Indians.  The  Secretary  of  the  Interior  transmits  a  letter 
from  the  Commissioner  of  Indiiui  Affairs  relative  to  an 
appropriation  in  aid  of  the,  of  central  superintendency  .. 

Indians,  Black  Beaver.  The  Secretary  of  War  communi- 
cates relative  to  claim  of 

Indians.  Secretary  of  the  Interior  transmits  estimates  for 
an  appropriation  to  defniy  expenses  of  delegations  of, 
risitiug  Washington 

Iidians.  Secretary  of  the  Interior  asks  an  appropriation 
to  pay  ITpper  and  Lower  bands  of  Sioux,  according  to 
treaty  June  9,  1«58 

Indians.  Secretary  of  the  Interior  asks  for  an  appropria- 
tiou  for  removal  of  the  Kaw  from  Kansas  to  the  Indian 
TeiTitory 

Indians.  Secretary  of  the  In  terior  transmits  report  of  Com- 
miadoner  of  Indian  Affairs  relative  to  pay  of  Indian  in- 
terpreters   

Indians.  Secretary  of  the  Interior  recommends  an  appro- 
friatioQ  of  $100, 000  to  pay  certain  Indian  depredation 

(btms 

Iw«rior.    Annual  report  of  the  Secretary  of  the 


Papers  aooinnpanying  (he  above, 

Annual  report  of  the  Commissioner  of  the  General  Land 
Office 

Annoal  report  of  the  Commissioner  of  Pensions 

Aiinoal  report  of  the  Commissioner  of  Indian  Affairs 

Annual  report  jof  the  Columbia  Institution  for  the  Deaf 
and  Dnmb.^t 

Annoal  report  of  the  Board  of  •Visitors  and  Superintend- 
ent of  Construction  of  the  Government  Hospital  for  the 
IntMie,  year  18o9 

Annoal  report  of  the  Metropolitan  Police 

Annoal  report  of  the  Architect  of  the  Capitol  Ex  ten- 
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Papers,  «f-c. — Con  tin  ued . 
Annual    report   of  the    Warden  of  the  United  States 

jail 

Annual  report  of  the  Board  of  Trustees  of  the  House  of 

Correction 

Annual  report  of  the  Directors  of  the  Columbia  Hospital 

Interior,  Secretary  of  the,  transmits  account  of  S.  Sey- 
mour of  expenses  of  making  survey  for  a  bridge  across 
the  Potomac 

Interior,  Secretary  of  the,  tninsmits  letter  from  Commis- 
sioner of  Indian  Atii'airs,  estimate  of  approxiriations  for 
surveying  Indian  reserves 

Interior,  Secretary  of  the,  transmits  statement  of  dis- 
bursements for  Indian  service 

Interior,  Secretary  of  the,  submits  estimates  of  appropri- 
ations for  Sisscton,  Wahpeton,  and  Sant«^e  Sioux  Indians 
at  Lac  Traverse  and  Devil's  Lake,  Dakota 

Interior,  Secretarv  of  the,  communicates  in  answer  to  res- 
olution of  the  House  of  17th  instant,  relative  to  report 
of  ^special  Indian  Commission  of  the  treaty  with  Dela- 
ware Indians 

Interior,  Secretary  of  the,  transmits  copy  of  lett<;r  from 
the  secretary  of  the  Board  of  Indian  Commissioners  rela- 
tive to  appropriations  for  Indians 

Interior,  Secretary  of  the,  transmits  abstract  of  report  of 
the  United  States  Indian  agent  upon  claims  for  stock 
stolen  from  Delaware  In<lians 

Interior,  Secretary  of  the,  transmits  report  of  the  Com- 
missioner of  the  General  Land  Office  relative  to  quantity 
of  public  lands  in  Knox  County,  Indiana 

Interior,  Secretary  of  the,  transmits  copy  of  report  of 
Commissioner  of  Indian  Affairs  relative  to  deticiencies  in 
api)ropriations  for  pay  of  Indian  interpreters 

Interior,  Secretary  of  the,  transmits  letter  from  the  exec- 
utive committee  of  Friends  on  Indian  Affairs 

Interior,  Secretary  of  the,  transmits  report  of  commis- 
sioners appointed  under  treaty  of  23d  February,  1867, 
with  Senecas,  &c.,  to  investigate  claims 

Interior,  Secretary  of  the,  communicates  in  answer  to  res- 
olution of  the  House  of  3d  February,  relative  to  annui- 
ties withheld  from  Indians • 

Interior,  Secretary  of  the,  communicates  in  answer  to  res- 
olution of  the  House  calling  for  report  of  the  chief  en- 
gineer of  Union  Pacific  Railroad 

Interior,  Secretary  of  the,  recommends  au  appropriation 
to  pay  an  outstanding  indebtedness  on  account  of  the  In- 
dian service  in  Montana 

Interior,  Secretary  of  the,  recommends  an  appropriation 
to  pay  vouchers  approved  by  General  Harney  on  account 
of  Indian  service  in  Sioijx  Indian  district 

Interior,  Secretary  of  the,  communicates  in  answer  to  res- 
olution of  the  House  of  February  9,  1870,  with  copy  of 
Vincent  Colyer's  report  on  Alaska 

Interior,  Secretary  ot  the,  r^ommends  an  appropriation 
to  pay  certain  claims  that  have  been  allowed  on  account 
of  Indian  service 

Interior,  Secretary  of  the,  transmits  copies  of  two  letters 
from  president  of  Board  of  Trustees  of  House  of.  Correc- 
tion for  Boys  asking  an  appropriation-. 

Interior,  Secretary  of  the,  recommends  an  appropriation 
to  pay  out>standing  indebtedness  on  account  of  the  In- 
dian service  at  Fort  Berthold  Indian  agency 

Interior,  Secretary  of  the,  transmits  accounts  of  John  £. 
Tappan  for  goods  given  to  Kiowa  Indians  for  delivery  of 
whit^  captives  held  by  them  in  1868 
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Interior,  Secrf^tary  of  th<»,  recommends  an  appropriation 

to  pay  a  debt  due  S.  £.  Ward  for  goods  famished  In- 
dians at  Fort  Laramie 

Interior,  S^icrotary  of  the,  transmits  report  of  comniis- 
sionoFB  appointed  to  examine  the  claims  of  the  Potta- 
watomie Indians 

Interior,  .*'  <H!retarj"  of  the,  transmits  copy  of  a  report  on 
the  Rio  Hondo  claim  of  Louisiana 

Interior,  Secretaryof  the,  transmits  draught  of  bill  amend- 
atory of  the  census  law 

Interior,  Secretary  of  the,  transmits  copy  of  a  letter  from 
rommissioner  of  Indian  Atfairs,  with  estimate  of  appro- 
pdations  for  purchase  of  mills,  &c.,  for  Flathead  Indians. 

Istenor,  Secretary  ©f  the,  communicatee  relative  to  en- 
rroaehroent  of  white  settlers  upon  Osage  Indian  lands  in 
Kansas  

Interior,  Secretary  of  the,  communicates  in  answer  to  res- 
olutioq  of  the  House  of  March  4, 1870,  relative  to  the  late 
expedition  against  the  Piegan  Indians 

Interior,  Secretiiry  of  t^^e,  asks  for  an  appropriation  to 
pay  for  use  of  building  for  Bureau  of  Education 

Interior,  Secretary  of  the,  communicates  relative  to  act  of 
(.'ongrewfor  the  erection  of  penitentiaries  in  certain  Ter- 
ritories   - 

Interior,  Secretary  of  the,  asks  for  an  appropriation  to 
carry  out  treaty  stipulations  with  Delaware  Indians 

Interior,  Secretary  of  the,  transmits  copy  of  a  letter  from 
Commisdioner  of  Indian  Afluirs  relative  to  the  removal 
of  stray  bands  of  Pottawatomie  and  Winnebago  Indians 
in  Wisconsin 

Interior,  Secretary  of  the,  transmit'S  report  of  Commis- 
sioner of  Indian  Affairs  relative  to  the  claim  of  A.  P. 
Hotaling 

Interior,  Secretary  of  the,  transmits  estimates  of  appro- 
priations for  survey  of  public  lauds  within  the  limits  of 
the  grant  to  the  Union  Pacific  Railroad 

Interior,  Secretary  of  the,  submits  estimate  of  appropria- 
tioos  for  expensea  of  surveyor  general's  office  in  Wyo- 
ming Territory ;.....' 

Interior,  Secretaiy  of  the,  communicates  in  answer  to  res- 
olution of  the  House  of  March  24, 1870,  relative  to  efforts 
to  edncate  and  civilize  the  Indian  tribes 

Interior,  Secretary  of  the,  asks  an  appropriation  for  pay- 
ment of  losses  sustained  by  soldiers  who  enlisted  in  the 
federal  Army,  and  loyal  refugees  and  freedmen  of  the 
Creek  Nation 

Interior,  Secretary  of  the,  inclos<^  copy  of  letter  from 
Commissioner  of  Indian  Affairs  asking  an  appropriation 
of  |s25O,<X)0  for  purchase  of  subsistence  for  the  Arapalio, 

Cheyenne,  and  other  tribes  for  1871 « 

i>twior,  Se<-retary  of  the,  communicates  in  answer  to  a 
nanintion  of  the  House  calling  for  information  relative 
te  eontraet  with  Dempsey  &  OToole 

Intrrior,  Secretary  of  the,  transmits  estimate  of  anpropri- 
ilioiiii  to  prosecute  the^xploration  of  the  Coloraao  River. 

Inffiior,  Secretarj'  of  the,  communicates  relative  to  fur- 
nishing circuit  judges  of  the  Unite<l  States  courts  with 
wts  of  IJttle  dc  -Brown^s  edition  of  the  Statutes  at 
Larg^ : 

Interior,  Secretary  of  the,  transmits  letter  from  the  Com- 
miiaioner  of  Indian  Affaiirs  relative  to  an  apph>priation  to 
cany  on  the  work  of  instructing  the  Indians  of  the  cen- 
tial  BoperiDtendency 

Interior,  Secretary  of  the.  communicates  relative  to  cer- 
tain pvoeeeda  of  internal  revenue  for  erection  of  peniten- 
tiaries in  Territories  
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Interior,  Secretary  of  the,  transmits  estimate  for  an  ap- 
propriation to  defray  expenses  of  delegations  of  Indians 
visiting  Washington 

Interior,  Secretory  of  the,  communicates  in  answer  to  a 
resolution  of  tiio  House  of  May  24,  1870,  relative  to  es- 
tablishing an  Indian  reservation  in  San  Diego  County, 
California 

Interior,  Secretary  of  the,  asks  fur  an  appropriation  to 
pay  the  Upi)er  and  Lower  bands  of  Sioux  Indians  ac- 
cording tx)  treaty  of  June  19,  1858 

Interior,  Secretary  of  the,  recommends  an  appropriation 
for  ninth  ceusus 

Interior,  Secretarj'  of  the,  communicates  relative  to  the 
condition  of  th^  Interior  Department  building  as  to 
light,  ventilation,  &c 

Interior,  Secretary  of  the,  asks  an  appropriation  for  re- 
moval of  the  Kaw  Indians  from  Kansas  to  the  Indian  Ter- 
ritory   

Interior,  Secretary  of  the,  transmits  letter  from  the  gov- 
ernor of  Wyoming  Territory  relative  to  a  penitentiary 
building  in  said  Territory 

Interior,  Secretary  of  the,  transmits  estimate  of  appropri- 
ations required  to  replace  archives  of  land  office  at  To- 
peka,  destroyed  by  lire 

Interior,  Secretary  of  the,  transmits  statement  of  number 
of  acres  of  public  lands  in  Virginia  and  other  States 

Interior,  Sc'cretary  of  the,  transmits  answer  relative  to 
the  Atlantic  and  Pacific  Kailroad  Company ., 

Interior,  Secretary  of  the,  recommends  an  appropriation 
of  $100,000  to  pay  certain  Indian  depredation  claims 

Internal  Kevenue.    Annual  report  of  the  Commissioner  of. 

Internal  Revenue.  Commissioner  of,  transmits  answer  to 
resolution  of  the  House  of  17th  January,  1870,  with 
statement  of  the  quantity  of  line  whiskies  produced 
during  the  months  from  September  to  December,  1868.  .. 

Internal  Revenue.  CommisHioner  of^  transmits  answer  to 
resolution  of  the  House  of  31st  January  relative  to  the 
copy-right  of  the  revenue  coupon-book  used  by  distillers. 

Internal  Revenue.  Commissioner  of,  transmits  answer  to 
resolution  of  the  House  of  26th  January  relative  to  dis- 
tillation of  drop  beer,  &c 

Internal  Revenue.  Commissioner  of,  transmits  answer  to 
resolution  of  the  House  of  March  11  relative  to  the  ex- 
pediency of  abolishing  internal  taxes 

Internal  Revenue.  Commissioner  of,  transmits  answer  to 
resolution  of  the  House  of  March  1  relative  to  salaries  of 
internal  storekei»pers 

Internal  revenue.  Secretary  of  the  Treasury  transmits 
answer  to  resolution  of  the  House  of  March  21, 1870,  with 
statement  of  balances  due  from  collectors  of,  not  now  in 
office 

Internal  Revenue.  Commissioner  of,  communicates  relative 
to  the  Tice  meter 

Internal  Revenue.  Secretary  of  the  Treasury  transmits 
letter  from  the  Commissioner  of,  relative  to  certain  spirits 
distilled  under  direction  of  a  committee  to  test  spirit 
meters 

Internal  Revenue.  Secretary  of  the  Treasury  transmits 
letter  from  the  Commissioner  of,  illative  to  the  Tice  meter. 

Internal  Revenue.  Secretary  of  thd  Treasury  transmits  a 
report  made  to  the  Commissioner  of,  relative  to  the  col- 
lection of  direct  taxes 

Interpreters.  Secretary  of  the  Interior  transmits  copy  of 
report  of  the  Commissioner  of  Indian  Affairs  relative  to 
deficiencies  in  appropriations  for  Indian 
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Iowa.  Secretary  of  War  transmits  copy  of  deed  of  land  in 
the  State  of,  executed  by  Levi  C.  Guptill,  to  the  United 
Stat4>8 
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Japan.     Secretary  of  the  Treasury'  communicates  relative 
to  the  $600,000  paid  the  United  States,  as  indemnity  by.. 
Japan.     Secretary  of  State  communicates  relative  to  same 

subject 

J<A««,  Commodore  Thomas  Ap  C,  Secretary  of  War  transmits 
^pers  relative  to  the  claim  of  the  estate  of 

K. 

Kansas,  land  oHice  at  Topeka.  Secretary  of  the  Interior 
trauHuiits  estimate  of  appropriation  to  replace  archives  of. 

KiDAas.  Message  of  the  President  in  answer  to  resolution 
of  tht'  House  of  21st  March  relative  to  the  movement  of 
troupH  to 

Kanwtf.  Secretary  of  the  Interior  communicates  relative  to 
enrn>arhment«  of  white  settlers  upon  lands  of  Osage  In- 
dians in 

Kansas.  Secretary  of  the  Interior  transmits  copy  of  report 
made  by  commissioners  to  investigate  claims  of  Senecas, 
and  other  tribes  of  Indians  in 

KeayM,  Lieutenant  W.  J.  Secretary  of  War  transmit-s  re- 
port of  the  Judge  Advocate  General  upon  the  case  of 

Kentucky.  Secretary  of  the  Treasury  transmits  answer  to 
rwulution  of  the  House  of  February'  16  relative  to  the  erec- 
tion of  a  public  building  at  Padncah 

KiH»x.  John  J.  Report  of,  relative  to  the  revision  of  the 
mint  and  coinage  laws 

L. 

Land  Office.  Animal  rei>ort  of  the  Commissioner  of  the 
General 

Papers  accompanying  the  above. 

Xo.  1. — Tabular  statement  showing  the  number  of  acres 
of  public  lands  surveyed  in  the  following  land  States 
and  Territories  up  to  Jnno  30,  1868,  during  the  last 
fijical  year,  and  the  total  of  the  public  lands  surveyed 
up  to  June  30,  1869;  also  the  total  area  of  the  public 
domain  remaining  unsurveyed  within  the  same 

No.  2.— Statement  of  public  lands  sold,  of  cash  and  bounty- 
land  scrip  received  therefor,  number  of  acres  entered 
ander  the  homestead  law  of  May  20,  1862,  of  commis- 
•iona  receiveil  under  sixth  section  of  said  act :  also  of  y 
land  located  with  scrip  under  the  agricultnral  college 
and  mechanic  ac^  of  July  2,  1862,  and  commissions  re- 
ceived by  registers  and  receivers  on  the  value  thereof, 
and  statement  of  incidental  expenses  thereon,  in  the 
fiist  half  year  of  the  fiscal  year  commencing  July  1, 1868, 
aad  ending  June  30,  1869 

^  3.— Statement  of  public  lands  sold,  of  cash  and  bounty- 
Und  scrip  receivea  therefor,  number  of  acres  entere<l 
QDder  the  homeste^id  law  of  May  20,  1862,  of  commis- 
■ioDs  received  under  sixth  section  of  said  act ;  also  of 
land  located  with  scrip  under  the  agricultural  college 
aod  mechanic  act  of  July  2,  1862,  and  commissions  re- 
vived by  registers  and  receivers  on  the  value  thereof, 
aod  stAtoment  of  incidental  expenses  thereon  in  the 
aeeood  half  of  the  fiacal  year  commencing  July  1, 1868, 
and  endiog  June  aO,  1869 


6 
6 
6 


51 
77 

58 


6  , 
12  ! 

7  i, 

I 

6 
6 


12 
3 


50 

270 

179 

127 
105 

.     178 
I    307 


3 


3 


3 


225 


3 


226 


3 


233 


XXIV 


INDEX. 


Title. 


Vol.  I  Part. 


No. 


Page. 


Papers,  tf'c — Continued. 

No.  4.— Summary  for  the  fiscal  year  ending  June  30,  1869, 
showing  the  number  of  a^ires  disposed  of  for  cjish,  with 
bounty  laud  scrip,  by  entry  under  the  homestead  laws 
of  May  20, 186*2,  March  21, 1864,  and  June  21,  1866,  with 
aggregate  of  $5  and  ^10  homestead  payments  and  home- 
stead commissions;  also  locations  witli  agricultural  col- 
lege and  mechanic  scrip,  under  act  of  July  2,  1862 

No.  5. — Statement  exhibiting  the  quantity  of  lauds  se- 
lected for  the  several  States  under  acts  of  Congress  ap- 
j)roved  March  2,  1849,  September  28,  1850,  and  March 
12, 1860,  up  to  ftnd  ending  September  30,  1869 

No.  6. — Statement  exhibiting  the  quantity  of  land  ap- 

.  proved  to  the  several  States  under  theact^  of  Congress 
approved  March  2,  1849,  September  28, 1850,  and  March 
12,  1860,  up  to  and  ending  September  :iO,  1869 

No.  7. — Statement  exhibiting  the  quantity  of  land  pat- 
ented to  the  several  States  under  the  act*  of  Pougress 
approved  September  28,  185(»,  and  March  12,  1860,  and 
also  the  quantity  certified  to  the  State  of  Louisiana 
under  act  approved  March  2,  1849 

No.  8. — Statement  showing  the  condition  of  the  State  selec- 
tions under  the  act  of  September  4, 1841,  on  the  30th  day 
of  June,  1869 

No.  9. — Condition  of  bounty  land  business  under  acts  of 
1847,  1850,  1852,  and  1855,  showing  the  issues  and  loca- 
tions from  the  commencement  of  operations  under  sai^ 
acts  to  June  30, 1869 

No.  10. — Agricultural  selections  withiu  certain  States,  and 
also  scrip  locations  under  agricultural  aud  mechanic 
act  of  July  2,  1862,  aud  supplement*  of  April  14,  1864, 
and  July  23,  1866 

No.  11. — Statement  exhibiting  land  concessions  by  acts  of 
Congress  to  States  and  cor|)orations,  for  railroiid  and 
military  wagon-roa4  i)urposes,  from  the  year  1850  to 
June  30,  1869 \ 

No.  12. — Statement  exhibiting  laud  concessions  by  act*  of 
Congress  to  States  for  canal  jjurposes  from  the  year 
1827  to  June  30,1869 

No.  13. — Estimates  of  approx)riations  required  for  the 
office  of  the  Commissioner  of  the  General  Land  Ofiice 
for  the  fiscal  year  ending  June  I^,  1871 

No.  14. — Estimate  of  appropriations  requirtMl  to  meet  ex- 
penses of  collecting  the  revenue  from  the  sales  of  public 
lands  in  the  several  States  aud  Territ<iries  for  the  fiscal 
year  ending  June  30, 1871 

No.  15. — Estimat'csof  appropriations  rtM^uireii  for  the  Sur- 
YeylngDepartment  for  the  fiscal  year  ending  June  30,1871 . 

No.  lb. — Estimates  of  appropriations  required  forsurveying 
the  public  lands  for  the  fiscal  year  ending  June  30,  1871. 

No.  17. — Estimates  of  appropriations  req^uired  for  the  Sur- 
vey ing  Department,  to  supply  deficiency  for  the  fiscal 
year  ending  June  30,  1870 

No.  18. — Reports  of  Surveyors  General,  from  A  to  O,  inclu- 
sive   

No.  19. — Statement  of  confirmed  Indian  pueblo  grants 
and  private  land  claims  in  New  Mexico 

No.  20. — Statement  showing  the  area  of  the  several  States 
and  Territories  containing  public  lands,  the  quantity 
of  land  disposed  of  by  sale  or  otherwise  in  each  up  to 
the  30th  June,  1869,  and  the  quantity  of  land  which 
remained  unsold  and  unappropriated  at  that  date  in 
the  several  States  and  Territories 

No.  21. — Historical  and  statistical  table  of  the  United 
States  of  North  America 
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Land  Office,  Topeka,  Kansas.    Secretary  of  the  Interior 

tnui8mit8  e8tiraate  of  appropriation  to  replace  archives 

of,  destroyed  by  fire 

Land.     Secretary  of  War  transmi  t-s  copy  of  deed  of  certain, 

expcnt«i  by  Levi  C.  Guptill,  of  Iowa,  to  the  United  Stated. 
Lauds  in  Virginia  and  other  8t>ate8.    Secretary  of  the  Inte- 
rior transmits  statement  of  quantity  of,  in  answer  to 

resolution  of  the  House 

Lands.  Commissioner  of  the  General  Land  Office  trausmit'S 
umwer  to  resolution  of  the  Honse  of  December  15,  1869, 
relative  to  the  acceptance  of  certain,  granted  to  Michigan, 
for  railroad  purposes,  in  1856 

Lands.  SiM»retary  of  the  Interior  transmits  report  of  Com- 
DiLwioner  of  the  General  Land  Office  relative  to  quantity 
of  public,  in  Knox  County,  Indiana 

Lands.  Secretary  of  the  Interior  transmits  estimates  of  ap- 
propriations for  survey  of  public,^withiu  limits  of  Union 
Pacific  Railroad  grant 

Laws.  Secretary  of  State  asks  for  an  approi>riatiou  for 
pnblisbiug  the,  of  the  L-nited  StAte« 

Laws.  Secretary  of  the  Interior  communicatees,  relative  to 
famishing  circuit  judges  of  the  United  States  courts 
with  seta  of  LittliM:  Brown's  Statutes  at  Large 

Letter-carrier  system.  Postmaster  General  transmits  an- 
swer to  resolution  of  the  House  of  March  21  relative 


to. 


Light-bouse  on  Lake  Ontario.  Secretary  of  the  Treasury 
transmits  answer  to  resolution  of  the  House  of  March  Tb 
relative  to  the  necessity  of 

Lincoln,  Abraham,  Tributes  of  the  Nations  to.  Message  of 
the  President  relative  to 

Lii»hon.  Secretary  of  the  Navy  transmits  answer  to  reso- 
Intion  of  the  House  relative  to  rat-es  of  government  ex- 
change at 

Little  &  Brown.  Secretary  of  the  Interior  communicates 
relative  to  furnishing  sets  of  edition  of  Statutes  at  Large 
by.  to  circuit  judges  of  the  courts  of  the  Unite<l  States.. 

I^ondon,  International  Exhibition  in.  Secretary  of  Stat« 
commanicates  relative  to 

Loaisiana.  Secretary  of  the  Interior  transmits  copy  of  rt^ 
port  on  the  Rio  Hondo  claims  of 
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Mails.  Postmaster  General  communicates  relative  to  the 
rejection  of  all  bids  made  by  Bryan  Tyson  for  transporta- 
tion of  the I 

Hails.  Postmaster  General  transmit-s  answer  to  resolution 
of  the  Honse  of  January  20  relative  to  railroad  contracts 
far  trmnsportjition  of  the 

lUine.  Sn|ierv'ising  Architect  of  the  Treafury  communi- 
ties rt* lari  ve  to  an  appropriation  for  grading,  &c.,  around 
<^HliNn-honse  at  Wiscasset 

Miiie.  Secretary  of  the  Treasury  auks  for  an  appropria- 
tion to  purchase  additional  land  for  the  custom-house  at 
Castine 

Map'land.  Secretary  of  the  Treasury  communicates  rela- 
tire  to  the  establishment  of  the  offic^e  of  assistant  treas- 
orerat  Baltimore 

Maryland.  Secretary  of  War  trannitits  answer  to  resoln- 
iioD  of  the  House  of  December  9  relative  to  condition  of 
PWapsco  River 

MMnclmsetta.  Secretary  of  War  submits  report  of  Chief 
of  EDgioeen  relative  to  Plymouth  Harbor 
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Massachusetts.  Secretary  of  War  transmits  answer  to  reso- 
lution of  the  House  of  December  10  relative  to  obstruc- 
tions of  rivers  and  harbors  in 

Massachusetts.  Secretary  of  War  transmits  report  uynm 
condition^of  breakwater  at  Hyannis 

Massachusetts,  ^cretary  of  the  Treasury  transnii  ts  answer 
to  resolution  of  the  House  of  February  17  relative  to  a 
light  to  make  the  pier  at  Plymouth,  &c 

Meteorological  observations.  Secretaiy  of  War  transmits 
estimates  of  appropriations  required  to  carry  into  effect 
the  law  authorizing 

Meter.  Secretary  bt  the  Treasury'  transmits  communica- 
tion from  Commissioner  of  Internal  Revenue  relative  to 
theTice 

Meters.  Secretary  of  the  Treasury  transmits  lett-er  from 
Connnissioner  of  Internal  Revenue  relative  to  certain 
spirits  distilled  under  direction  of  a  committee^  make 
certain  tests  of 

Meter.  Commissioner  of  Internal  Revenue  communicates 
reljitive  to  the  Tice 

Michigan.  Secretary  of  War  trjuismits  answer  to  resolu- 
tion of  the  House  of  January  31,  with  report  of  Chief  of 
Engineers  of  survey  of  T»ort  of  Sheboygan 

Michigan.  Secretary  of  War  transmits  answer  to  resolu- 
tion of  the  House  of  January  17,  with  report  of  Chiefiof 
Engineers  relative  to  harb*>r  of  Bhick  Lake 

Michigan.  Secretary  of  the  Treasury  trausniits  answer  to 
resolution  of  the  JFlouse  of  February  11,  with  report  of 
General  W.  F.  Reynolds,  Corps  of  Engineers,  relative  to 
range-lights  in  St.  Clair  River 

Military  conimtssion.  Secretary  of  War  transmits  answer 
to  resolution  of  tlie  House  of  March  liO,  with  copy  of  pro- 
ceedings and  finding  of  a,  held  at  Little  Rock,  Arkansas, 
in  1864 

Military  custody.  Message  of  the  President  in  answer  to 
resolution  of  the  House  of  December  20,  1869,  relative  to 
citizens  held  in 

Military  posts  in  Texas.  Secretary  of  War  transmits  re- 
ports relative  to  permanent 

Militia.  Secretary  of  War  transmits  answer  to  request  of 
Committee  on  Military  Affairs  relative  to  the,  of  Montana 
Territory 

Militia.  Secretary  of  War  transmits  answer  to  Committee 
on  Military  Affairs  relative  to  the,  of  the  State  of  Missouri . 

Mines  and  Mining.    Report  of  Rossiter  W.  Raymond  on, 

west  of  the  Rocky  Mountains 

^  Mint  at  Charlotte,  North  Carolina.    Secretary  of  the  Treas- 
ury asks  for  an  appropriation  to  supply  a  deficiency  for.. 

Mintis,  assay  offices,  and  coinage.  Re^xirt  of  John  J.  Knox 
relative  to  the  revision  of  the  laws  relating  to 

Missouri.  Secretary'  of  War  transmits  answer  to  resolution 
of  the  House  of  April  1, 1869,  relative  to  claims  of  persons 
claiming  residence  in  fourth  congrestfional  district  of 

Missouri.  Secretary  of  War  transmits  answer  to  Committee 
on  Military  Affairs  relative  to  militia  of  the  State  of 

Money-order  Bureau.  Postmaster  General  transmits  an- 
swer to  a  resolution  of  House  of  December  7  relative  to 
payment  of  pensions  through  the * 

Montana.  Secretary  of  War  transmits  answer  to  re<^uest  of 
the  Committee  on  Military  Affairs  relative  to  militia  force 
raised  by  the  governor  of  the  Territory  of 

Montana.  Secretary  of  the  Interior  recommends  an  appro- 
priation to  pay  an  outstan'Hing  indebtedness  on  account 
of  Indian  service  in  the  Territory  of 
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Harder  of  an  Indian.     Secretary  of  War  transmits  report  of 
GommaDding  officer  at  Camp  Gaatou,  California,  relative 
t    to  the  uoprovoked,  by  a  white  settler 

N. 

Navigation  and  collection  of  customs.  Secretary  of  the 
Treasary  transmits  draught  of  bill  to  remedy  embarross- 
meut8  in  enforcing  tbe  laws  relating  to 

S»vy .    Annual  report  of  the  Secretary  of  the 


5 


Papers  accompanying  the  above. 

Operations  of  the  fleets 

Reports  of  Bureaus 

Export  of  Bureau  of  Equipment  and  Recruiting 

Report  of  Bureau  of  Navigation  .^ 

Report  of  Bureau  of  Ordnance ...  * 

Report  of  Bureau  of  Yards  and  Docks 

Rei>ort  of  Bureau  of  Construction  and  Repair 

Report  of  Bureau  of  Steam  Engineering 

Estimates  for  Bureau  of  Steam  Engineering 

Report  of  Bureau  qf  Provisions  and  Clothing 

llHtimates  of  Bureau  of  Provisions  and  Clothing 

Report  of  Bureau  of  Medicine  and  Surgery 

Estimates  for  Bureau  of  Medicine  and  Surgery 

Report  of  Commandant  of  Manne  Corps 

Eiitimates  of  appropriations  required  ior  service  of  the 
office  of  Secretary  of  the 

Report  of  Superintendent  of  the  Naval  Academy 

Estimates  for  the  Naval  Academy 

Report  of  the  Board  of  Visitors  for  1869 

Report  of  Boanl  of  Officers  on  Steam  Machinery  Afloat.. 
I      Report  of  the  Naval  Board  on  Yards  and  Docks 

Report  of  Board  of  Naval  Officers  on  Navy  Pensions 

Report  on  an  Interoceanic  Canal 

Report  (supplemental)  on  tbe  Capture  of  New  Orleans  .. 
Kavy.    Secretary  of  the,  transmits  answer  to  a  resolution 

of  the  House  of  the  16th  instant,  calling  for  the  report 

of  a  Bl»ard  of  Admirals 

Savy.    Secretary  of  the,  communicates  relative  to  con- 
tracts with  Mr.  Abecassis 

Savy.    Secretary  of  the,  communicates  relative  to  the  pro- 
ceedings before  a  board  of  naval  officers  on  the  subject 

of  line  and  Htuff  rank  in  the 

Savy.    Secretary  of  the,  communicates  relative  to  pay  and 

onoliiments  of  officers  of  the - 

Xayy.    Secretary  of  the,  transmits  list  of  vessels  of  the 

Uoited   States,  the  names  of  which  have  been  changed 

■DceMarch4,  lc)69... 

^a^.    Secretary  of  the,  transmits  statement  of  number 
«<  men  employed  in  the  several  navy  yards  on  first  of 

^  March,  July,  September,  and  December,  1869 

^Vy.    Secretary  of  the,  transmits  report  of  desks,  and 

^  Boaber  of  clerks  in  his  Department 

^arj.    Secretary  of  the,  transmits  record  of  proceedings  of 

tile  board  of  officers  appointed  to  take  into  consideration 

tbe  Bobject  of  assimilated  rank  in  the 

^'avy.    Secretary  of  the,  communicates,  in  answer  to  a  res- 

olatioD  of  tbe  Honse  calling  for  report  of  Rear  Admiral 

Dariaon  on  interoceanic  communication  at  the  American 

Iflthonia 

Kavy.    Secretary  of  tbe,  transmits  answer  to  resolution  of 

tbe  Bumm  calling  for  correspondence  with  Admiral  Far- 

n^i  i^tive  to  staff  rank  in  the 
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Navy.  Secretary  of  the,  transmitH  answer  to  resolution  of 
the  House  relative  to  removal  of  the  navy  yard  at  Brook- 
lyn, New  York 

Navy.  Secretary  of  the,  transmits  answer  to  rosolntion  of 
the  House  of  the  17th  of  January,  calling  for  names  of 
defaulting  paymasters 

Navy.  Secretary  of  the,  transmits  answer  to  resolution  of 
the  House  of  the  16th  of  March,  calling  for  papers  rela- 
tive to  questioned  letter  of  Admiral  Farragut 

Navy.  Secretary  of  the,  transmits  answer  to  resolution  of 
the  House  of  the  2d  of  March,  relative  to  the  siuking  of 
the  Oneida 

Navy.  Secretary  of  the,  transmits  answer  to  resolution  of 
the  House  of  the  14th  of  March,  relative  to  officers  and 
vessels  of  the 

Navy.  Secretary  of  the,  transmits  answer  to  resolution  of 
the  House  of  the  2d  of  March,  relative  to  the  loss  of  the 
Oneida 

Navy.  Secr«.^tary  of  the,  transmits  answer  to  resolution  of 
the  House  of  the  12th  of  February  relative  to  number  of 
officers  on  active  list,  inimber  of  vessels,  whole  number 
of  non-commissioned  officers  and  seamen  in  the 

Navy.  Secretary  of  the,  transmits  answer  to  reijolution  of 
the  House  of  June  4  relative  to  rates  of  government  ex- 
change at  Lisbon 

Navy.  Secretary  of  the,  transmits  copy  of  the  proceedings 
of  the  naval  court-martial  in  the  case  of  Commander  J. 
H.  Upshur 

New  York.  Secretary  of  War  transmits  report  of  Chief  of 
Engineers  relative  to  harl>or  of  Oswego 

New  York.  Secretary  of  the  Navy  transmits  answer  to 
resolution  of  the  House  of  Representatives  relative  to 
the  removal  of  the  navy  yard  at  Brooklyn 

New  York.  Secretary  of  the  Ti'easnry  transniit-s  answer 
to  resolution  of  the  House  of  Repre^sentatives  relative  to 
persons  employed  in  the  cities  of  Brooklyn  or,  to  aid  in 
the  collection  of  int^^rnal  revenue 

New  York.  Secretary  of  War  communicates  relative  to 
imjirovement  of  the  grounds  owned  by  the  United  States 
in  Buffalo,  known  as  Fort  Porter 

New  York.  Secretary  of  War  transmits  report  of  Chief  of 
Engineers  upon  improvements  of  harbor  of  Oswego 

New  York.  Secretary  of  War  transmits  answer  to  i-esoln- 
tion  of  the  House  of  Representatives  relative  to  expendi- 
tures on  harbors  of,  &c 

New  York.  Secretary  of  the  Treasury  transmits  answer  to 
resolution  of  the  House  of  Representatives  relative  to 
sale  of  Battery,  New  York  City 

New  Jersey.  Secretary  of  War  transmits  copies  of  all 
papers  on  tile  relative  to  the  jurisdiction  of  the  United 
States  over  Sandy  Hook 

North  Carolina.  Secretary  of  the  Treasury  asks  an  appro- 
priation to  supply  deficiency  for  mint  at  Charlotte 

O. 

Oath  in  Texas.  Secretary  of  War  transmits  certain  papers 
from  citizens  requiring  all  persons  to  take  the,  required 
by  the  State  constitution 

Oneida.  Secretary  of  the  Navy  transmits  answer  to  reso- 
lution of  the  House  of  Representatives  relative  to  the 
sinking  of  the  United  States  steamer 

Oneida.  Secretary  of  the  Navy  transmits  further  reply  to 
same,  with  copies  of  all  official  reports  received  relating 
thereto 
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Onlnaoce  Department.     Secretary  of  War  transmits  letter 
|k  from  Chief  of  Onlnance  relative  to  larger  clerical  force. . 
9^regon.     Commissioner  of  Indian  Affairs  transmits  answer 
to  Hoaae  of  Representatives  resolution  of  February  15th 
nrlative  to  report  of  Superintendent  of  Indian  Affairs  in. 

P. 

Paris  International  Monetary  Conference.    Message  of  the 
President  of  the  United   States  transmitting  report  of 

^aranel  B.  Kugglcs,  a  delegate  to  the 

PaMrngers  in  steamshipa  and  other  vessels.  Secretary  of 
^Ute  transmits  report,  in  compliance  with  law,  relative 
to 


PatfDt  Office.  Commissioner  of  Patents  transmits  state- 
ment of  receipts  and  expenditures  in  the,  for  the  year 
\i60 : 


Patents.     Commissioner  of,  annual  report  of  the 

PaTmaster  General.    Annual  report  of  the 

Piymaster  GeneraPs  Office.  Secretary  of  War  communi- 
cates relative  to  insufficiency  of  ap]>ropriation  for  rent  of. 

Paymasters  in  the  Navy.  Secretary  of  the  Navy  transmits 
answer  to  resolution  of  House  of  Representatives  asking 
names  of  defaulting 

Penitentiaries.  Secretary  of  the  Interior  communicates 
relative  to  act  of  Congress  setting  aside  internal  revenue 
(or  the  erection  of,  in  certain  Territories 

Penitentiaries.  Secretary  of  the  Interior  transmits  letter 
from  governor  of  Wyoming  Territory  relative  to,  in  said 
Territory 

Peniteotiaries.  Secretary  of  the  Interior  communicates 
relative  to  the  erection  of,  in  the  Tenitories 

Pensions.     Annual  report  of  the' Commissioner  of 

Papers  accompanying  the  above. 

k. — Statement  of  the  numher  and  yearly  amount  of  origi- 
nal applications,  and  for  increase  of  Army  pensions,  ad- 
mitted in  each  State  and  Territory  for  the  year  ending 
Jane  30, 1869 

B.— Statement  of  the  amount  paid  for  Army  pensions  at 
the  agencies  in  the  several  States  and  Territoiies  for 
the  year  ending  June  30,  1869 

C— Statement  of  the  amount  of  funds  in  the  hands  of 
ai^onts  for  paying  Army  pensions  on  the  30th  day  of 
Jane,  1869 

D.— Statement  of  the  number  and  yearly  amount  of  Army 
pensions  on  the  rolls  of  the  several  States  and  Terri- 
tories on  the  30th  day  of  June,  1869 

L— Statement  of  the  number  and  yearly  amount  of  origi- 
lal  applications  and  for  increase  of  Navy  pensions  ad- 
■itted  in  each  State  and  Territory  for  the  year  ending 
iane30,  1869 

f'-Hkatement  of  the  amount  paid  for  Navy  pensions  at 
the  agencies  in  the  several  States  and  Territories  for  the 
year  ending  June  30,  1869 

0.^tateiiiiDnt  of  the  amount  of  funds  in  the  hands  of 
agents  for  paying  Navy  pensions  on  the  30th  day  of 
Jane,  1869 : 

H.— Statement  of  the  number  aid  yearly  amount  of  Navy 
pensioners  on  the  rolls  of  each  State  and  Territory  on 
the  :10th  day  of  June,  1869 

L— Abstract  of  the  reports  of  examiners  under  the  act  of 
Joly  14,  1863,  and  sapplemental  ones,  on  the  Army 
hniiieh  of  penmooen,  aoring  the  fiscal  year  ending  June 
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Papers^  <f r. — Contiiinecl. 
J. — Abstract  of  the  reports  of  examiners  of  pensions  under 
acts  passed   prior  to  July   14,   1862,  and  under    the 
thirteenth  section  of  the  act  of  July  27,  1868 

Pensions.  Postmaster  General  transmits  answer  to  resolu- 
tion of  House  of  December  7,  relative  to  payment  of, 
through  Money-order  Bureau 

Pennsylvania  volunteers.  Secretarj'  of  War  transmits  re- 
port of  Adjutant  General  upon  the  186th  regiment  of 

Pilot-boat  A.  T.  Stewart.  ScH'Tetary  of  War  transmits  an- 
swer to  a  resolution  of  the  House  relative  to  the  wreck 
of  the 

Postmaster  General,  of  the  operations  of  his  office.  Annual 
report  of  the 


Papers  accompanying  the  above. 

Statement  of  revenues  and  expenditures  for  year  1869-'70 

Estimates  for  1870-71 ; 

Stamps  and  stamped  envelopes  for  year  1870-71 

Free  delivery,  or  carrier  system 

Disposition,  &c.,  of  dead  letters 

Postal  money-order  system 

Appendix  No.  i. — Estimates  for  expenditures  (out  of  the 

revenue)  for  1870-71 

Estimates  of  expenditures  to  be  provided  for  from 
the  treasury 

Appendix  No.  2. — Statement  exhibiting  the  receipts  and 
expenditures,  under  appropriate  heads,  by  quarters, 
for  the  fiscal  year  ended  Jimo  30,  1869,  compared  with 
the  fiscal  year  ended  June  30, 1868 

Appendix  No.  3. — Statement  of  receipts  and  disburse- 
ments at  treasury  depositories,  &:c.,  vear  ending  June 
30,1869 : 

Appendix  No.  4. — Depository  post  offices,  Septemlier  20, 
1869  

Aj^endix  No.  5. — Estimate  of  indebtedness  of  Post  Office 
Department  on  June  30,  1869,  and  not  yet  adjusted 

Appendix  No.  6.— Postage  stamps,  stamped  envelopes,  and 
newspaper  wrappers  issued  during  the  year  1868-'69. .. 

Appendix  No.  7. — Postage  stamps,  stamped  envelopes, 
and  newspaper  wrappers  issued  during  the  fiscal  year 
ended  June  30,  1869 

Appendix  No.  8. — Statement  showing  the  increase  in  issue 
of  postage  stamps,  stamped  envelo]>e8..  and  newspaper 
wrappers 

Appendix  No.  9. — General  statement  of  postage  stamps, 
stamped  envelopes,  and  newspaper  wrappers  issued 
during  the  fiscal  year,  and  remaining  unsold  in  the 
hands  of  postmasters  July  1,  1869 

Appendix  No.  10.— Statement  of  payments  under  vari- 
ous heads  charged  to  miscellaneous  account  for  the 
fiscal  year  ended  June  30,  1869 " 

Appendix  No.  11. — Comparative  statement  of  the  disposi- 
tion of  dead  letters  during  the  fiscal  years  1868  and  1869. 

Appendix  No.  12.— Statement  <»f  mail  service  for  contract 

year  ending  June  30, 1869 

A. — Table  of  mail  service  for  the  year  ended  June  30, 
1869,  as  exhibited  by  the  state  of  the  arrangements 

at  the  close  of  the  year 

B. — Railroad  service  as  in  operation  on  June  30,  1869. .. 
C. — Stream  boat  service  as  in  operation  on  June  :^,  1869. 
D. — Table  showing  the  increase  and  decrease  in  mail 
transportation  and  cost  during  the  year  ended  June 

30,1869 

E. — Table  showing  the  weights  of  mails,  &c 
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PojMrt,  4'C' — Continued. 

F.— Table  shoiving'  the  readjustment  of  the  rateH  of  pay 
per  mile  on  certain  railroad  routes,  based  upon  returns 
of  the  weight  of  the  mails  conveyed,  the  accommoda- 
tioQS  providod  for  mails  and  agents  of  the  department, 

Ac  .   

Index  to  Table  F 

Appendix  No.  13. — Circular  of  instructions.  Through 
mails  to  California,  overland  route 

Appendix  No.  14. — Railway  post  office  lines  in  operatioh 
June  30,  I860 ^ 

%endix  No.  15. — Statement  showing  operations  and  re- 
nlts  of  foreign  niaU  service  for  the  3^ear  ending  June 
»,1869 

Appendix  No.  16. — Convention  between  the  general  post 
office  of  the  United  Kingdom  of  Great  Britain  and  Ire- 
Uod  and  the  General  Post  Office  of  the  United  States. 

Appendix  No.  17. — Additional  article  to  the  regulation  of 
detail  and  order  signed  at  Paris  November  2d,  1867,  &c. 

Appendix  No.  18. — Amended  ai*ticle  to  replace  Article  16 
of  detail^l  regulations  for  the  execution  of  postal 
oonvention,  si^pied  at  Florence  November  8,  1H67 

Appendix  No.  19. — Total  operations  of  the  appointment 
cifice  for  the  year  ending  June  30,  1869 

Appendix  No.  fA, — Table  showing  increase  and  decrease 
k  post  offices  for  the  year  1869 

AppeD(&x  No.  21. — Convention  for  further  amelioration  of 
postal  intercoarse  between  the  United  States  and  the 

Swiss  Confederation 

.  Appendix  No.  22. — Detailed  regulations  agreed  upon  be- 
tween the  Post  Office  Department  of  the  United  States 
and  the  postal  administration  of  Swit>zerland 

Appendix  No.  23. —  Instructions  to  postmasters  relative  to 
tne  system  of  postal  money-orders  between  the  United 
States  and  Switzerland 

Appendix  No.  24. — Report  of  the  Auditor 
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Paper$  accompanying  the  above, 

A.— Statement  exhibiting  the  receipts  of  the  Post  Office 
Department,  onder  the  several  appropriate  heads,  by 
quarters,  for  the  year  ending  June  30,  1869 

Bw—Statement  exhibiting  expenditures  under  their  ai>- 
wropriate  beads,  by  quarters,  for  the  year  ending  Juno 

C— Statement  of  postal  receipts  and  expenditures  of  the 
United  States  for  the  year  ending  June  30,  1669 

D.— Statement  of  the  operation  of  the  letter-carrier  sys- 
tem for  the  fiscal  year  ending  June  ^W,  1869 ! . . . 

E.— Detailed  statement  under  the  head  of  miscellaneous 
payments  made  by  the  Post  Office  Department  for  the 
ii»lyear  endinf^  June  30, 1869 

^.-Summary  of  principal  labors 

^i^tatement  showing  transactions  of  the  money-order 
«ftoe  for  the  year  ending  June  30, 1869 

fl*"-Statement  showing  the  levenue  accruing  to  money- 
order  department  for  the  fiscal  year  ending  June  30, 
hX9 


L— Btatement  showing  the  receipts  and  expenditures  of 
the  money-order  department  for  the  fiscal  year  ending 
Jons  30, 1869 

'w--Amoiuit  of  letter  post^^  on  Biitish  mails  received 
in  and  sent  from  the  United  States  during  the  fiscal 
jaar  ending  Jane  30, 1839 

KJ--Amoaut  of  latter  postage  on  North  Qerman  Union 
BuuU  received  in  aua  sent  from  the  United  States  dur- 
ing Um  fiscal  fear  ending  June  30, 1869 

Lk^-ABMNUit  of  letter  postage  collected  on  French  mails 
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Papon,  fe. — Coiititiued. 

received  in  aiiil  xent  from  tho  United  Stales  during  tlie 
fleoal  yi.'ar ciidiuB  Jnue  30,  l-^m. . . : - . . . . 

U. — Amount  of  letter  puBta^  ou  B^l^mi  moils  received 
inatid  etn  tromtltv  Unilwl  States  duriii);tbeil«culjear 
ondinit  June  20, 1«(19 

N. — Ainuant  of  letter  postage  on  tlie  Ni>lbfrlauds  raaiin 
received  in  And  sent  troni  tht\  United  Stutea  duriii){  the 
fiscal  year  ciuiinf;  June  30,  IHS9  

0. — Amouu  of  letter  poBtace  on  Switzerland  niuils  re- 
I'eived  iu  and  sent  from  tuu  United -States  duriug  the 
Escnl  year  ending  June 'JU,  1860 

P. — Airiouut  of  lotler  poslogfl  on  Italian  mails  reoeived 
'      injindsent  from  Ihu  United  Statea  during  tlie  lisvuljear 
ended  Joue  30,  ISM 

Q. — Numlier  of  letters  and  weight  of  newspaperB,  &.C., 
exchanged  between  the  United  States  and  the  United 
Kingdom,  in  Britinh  uiails,  during  thu  year  ended  Jnne 
30.1869.. ^  *  

R. — Kumberoflefteniand  weight  of  printed  niutter(senl) 
exchanged  hetneen  the  United  Sbttes  and  the  North 
German  Union  duringtbefiM-nl  .Tear ending  Jnne 30, 1^9. 

8. — NuBiijeror  lettel"BanilTH<w»i>a[ier9  exchanged  between 
the  United  J^tateetuidFrooeednring  the  flwal  year  end- 
ing Jrtne  3(1, 1869        

T.— NiiOiber  of  rateaof  lettent  and  weight  of  printeiltuat- 
iPt  (sent)  pii-hKnged  between  the  Uuited  States  aud 
Bi'lginni  diirinE  the  fl»w(l  jHar  Huded  Jiitie  30,  IbSS 

U.~Nuiii1)t^i'  of  Ti^tlere  exchanged  lietweeo  tlie  United 
Statuii  Olid  the  Netherlands  during  the  QschI  year  end- 
ing Jmio  :  0,  INllI 

v.— NuQib..r  ..r:,;r.,-.  .  ..:,  ,,  Li.rl  liBtween  Iho  United 
States  aii'l  s      .     .  :  ibu  Hwol  yrar  ended 

W.— NuniWr  ..I  ...rii'i-VweeiVtiinUnitoV 
States  and  Italy  during  tlie  listal  veai'  endiog  June  30, 
1869 

X.— Statement  of  letters  andnewspniicrB,  wilh  the  several 
poslages,  received  iu  aud  sent  from  the  United  States 
toPanHraaduring  the  flseal  year  ending  June  30, 1869.. 

y. — Statement  of  letters  and  ncwspapera,  with  the  sev- 
eral  pustAgea.  received  in  and  fieul  fiiim  the  Unil«d 
Slates  Ifl  Mexico  during  the  tiscal  year  ending  Jnne  30, 
1869 

Z.-~ Statement  of  letters  and  newA|lflpent,  with  the  several 
poittages,  rereivcd  in  and  sent  frutri  the  Unit^'d  States 
to  Brazil  duriug  the  year  ending  June  36,  ISd}  

AA,— State  men  t  of  letters  and  iiews)iaperfl,  with  the  sev- 
eral pontages,  reccivefl  in  aud  sent  fii>m  the  Unitei) 
Statee  t(i  Belize,  HouduroA,  dnring  tho  ttseal  yenr  end- 
ing Juna  30, 1869 

■  BB.— Statement  of  lettern  aud  uew6t>&)>ers,  wiili  the  »ev. 
eral  piistaaes.  received  iu  and  eeut  from  Hie  United 
States  to  the  V/put  India  ifllanda  during  the  fiscal  year 
Mi.li.>.'.iMii,-;!ii.  18(i9,...  

CC.  — M  li.  1.1.  Hi  uf  lettern  >ii<l  n. ■"■sjiapers, with  the  nev- 
,1.1  ■    ■       rer..iv^it  ,    -.,.,it  from   the  United 

^i   ■         ■  :  \.iirendingJnne30,iefi9. 

J)l).-  -"-i-iii  ■! , I  |.  'ir,-.  r:>i  !ii-wKiiftper»,  with  the -sftv- 

.■r:ii  |iiis(ji[;i'^,  i.-.-.ix.ii  in  auii  sent  from  tho  Unild 
States  to  llouolulu  ihiiiug  the  fiscal  jeor  endedJnne  30, 
1869..  

'EH. — Slat^^nient  of  letters  and  newstiapers,  with  tho  sev- 
eral piittliiges,  on  the  niuils  sunt  from  the  Uuit«d  StatMi 
to  Cape  Ti'wn,  Africa,  (direct,)  during  year  ending 
June  30,  1S69 
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Papfr»,  *fc- — Continued. 

.  FF.— Statement  of  amount  of  letter-postage  on  Nova  Sco- 
tia an<l  Prince  Edward  Island  mails  received  in  and  sent 
from  the  United  States  dariug  the  fiscal  year  ending 

June  30,  le69 

GG. — Number  tH  letters  exchanged  between  the  United 
Stales  and  foreign  countries  during 'the  fiscal  year  end- 
ing June  ;W,  1869 

HII. — Amount  of  postages  on  mails  excbauge<l  between 
the  Unitetl  States  and  the  British  Provinces  during  the 

fis<;ul  year  ended  June  30,  1869 

IL — Amount^H  reported  as  due  the  steamers  of  the  miscel- 
laneous, or  Dale  line,  for  services  rendered  during  the 

tii$oal  year  ending  June  30,  1869 

£K. —  Balances  due  the  United  States  on  the  adjustment 
of  postal  accounts  with  foreign  countries  for  the  quar- 
ters indicated 

PoFtniaster  General  submits  estimates  of  appropriations 

for  the  Post  Office  Department  for  the  next  fiscal  year 

Poetmastt-r  General  transmits  list  of  desks,  clerks,  &.C.,  em- 
ploved  in  the  Post  Office  Department  for  year  ending 

June  30,  1869 

PfKtDjaster  General  transmits  answer  to  resolution  of  the 
House,  inquiring  relative  to  persons  holding  United  States 
office  having  been  employed  to  treat  for  his  Department 

with  foreign  nations 

Postmaster  General  transmits  answer  to  resolution  of  the 
House,  relative  to  the  contracts  for  transporting  mails  on 

railway  lines 

PcvtmaMer  General  transmits  answer  to  resolution  of  the 
Honse  of  Representatives,  relative  to  the  loss  of  stamps 

from  the  post  office  at  Havre  de  Gra«e,  Maryland 

P(Mtmai«ter  General  transmits  answer  to  resolution  of  the 
House,  relative  to  the  payment  of  pensions  through  the 

Money-onler  Bureau 

Pwtmaster    General    transmits    answer  to  resolution  of 

House,  relati  veto  the  letter-carrier  system 

Pbstmaster  General  transmits  report  of  receipts  and  expend- 
itares  of  the  Post  Office  Department  for  hscal  years  end- 

in;jjune30,  1867  and  1868 

P^iistmaster  General  transmits  statement  of  fines  and  deduc- 
tions  

Pwtmaster  General  communicates  relative  to  his  action  in 
nfjreting  all  bids  made  by  Bryan  Tyson  for  transporta- 

tH>n  of  the  mails 

Poitmaster  General  transmits  reports  required  by  the  act 

«fCoogressof  July  2,  18:^6 

^^  Office  Depart  ipeu  t.    Organization  of  the 

^  traders.     Secretary  of  War  communicates  relative  to 

*ip»  by,  to  enlisted  men 

Pfr^Aeni  t>f  the  United  States,  on  the  state  of  the  Union, 
*nk  acc«impanying    documents   and  rexK)rt«.    Annual 

BMtt^  of  the 

Piripadrtit  of  the  United  States,  in  answer  to  a  resolution  of 
the  Honse  of  Representatives  of  the  8th  instant,  traus- 
oitiiDg  a  list  of  the  States  ratifying  the  fifteenth  amend- 
ment.    Message  from  the 

Pffwdent  of  the  United  Stat^js,  in  answer  to  a  resolution  of 
the  Honse  of  the  13th  instant,  requesting  a  copy  of  any 
earrwpondence  had  with  Spain  relative  to  Cuba.    Mes- 

»^  from  the 

Pl>endent  of  the  United  States,  in  answer  to  a  resolution  of 
the  Honse  of  the  9th  instant,  transmitting  the  action  of 
AJabama  on  the  fifteenth  amendment.    Message  from 
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Presidout  of  the  United  States,  iu  answer  to  resolntion  of 
the  House  of  9th  December  asking  for  charges,  testimony, 
findings,  and  sentence  of  Passed  Assistant  Surgeon  Charles 
L.  Green,  United  States  Navy.     Message  of  tlie 

President  of  the  United  States,  in  answer  to  resolution  of 
the  House  of  January  17,  relative  to  appropriations  for 
the  Darien  Ship  Canal.     Message  from  the 

President  of  the  IJuited  States,  in  answer  to  a  resolntion  of 
the  House  of  February  3,  calling  for  number  of  copies  of 
*'  Tributeij  of  the  Nations  to  Abrauam  Lincoln."  Message 
from  the • 

President  of  the  United  States,  transmitting  answer  to  res- 
olution of  the  House  of  February  10,  relative  to  claims  of 
American  citizens  against  Spain  for  payment  iu  coin. 
Message  from  the 

President  of  the  United  States,  in  answer  to  resolution  of 
the  House  relative  to  the  murder  of  Americans  in  Cuba. 
Message  from  the 

President  of  the  United  States,  in  answer  to  res<dution  of 
the  House  of  Febniary  7,  relative  to  the  struggle  for  free- 
dom in  Cuba.    Message  from  the 

President  of  the  United  States,  in  answer  to  resolution  of 
the  House  of  January  15,  relative  to  American  citizens 
eontined  in  jails  or  prisons  in  Great  Britain.  Message 
from  the 

President  of  the  United  States,  transmitting  conunnnication 
from  the  Secretary  of  State  relative  to  claims  of  citizens 
of  the  United  States  against  Venezuela.  Messa-ge  from  the . 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  of  December  20,  relative  to  citizens  imprisoned 
in  military  .custody.     Message  from  the 

President  of  the  United  State's,  iu  answer  to  a  resolution  of 
the  Honse  of  March  *2H,  asking  a  list  of  privileges  accom- 
panying or  relating  to  the  San  Domingo  treaty.  Message 
from  the ; 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  of  February  7,  relative  to  fisheries  iu  British 
waters.     Message  from  the 

President  of  the  United  Staters,  in  answer  to  a  resolution  of 
the  House  of  March  7,  relative  to  ditficulties  with  various 
Indian  tribes.    Message  from  the 

President  of  the  United  States,  transmitting  report  of  Sam- 
uel B.  Ruggles,  a  delegate  to  the  Intematioual  Monetary 

•  Convention,  at  Paris.    Message  from  the 

President  of  the  United  States,  transmitting  papers  rela- 
tive to  claim  of  John  R.  Brady.    Message  from  the 

President  of  therfUnited  States,  in  answer  to  a  resolution 
of  the  House  of  March  21,  relative  to  the  movement  of 
troops  to  Kansas.    Message  from  the 

President  of  the  United  States,  in  answer  to  a  resolution  of 
the  House  relative  to  Spanish  war  vessels  coming  to  the 
United  States  for  repairs.    Message  from  the 

Prisoners,  American  citizens  confined  as,  in  Great  Britain. 
Message  of  the  President  in  answer  to  a  resolution  of  the 
House  relative  to 

Prisons.  Secretary  of  War  transmits  report  of  the  Adju 
tant  General  recommending  a  system  of  military 

Public  buildings.  Secretary  of  the  Treasury  transmits  re- 
port of  Supervising  Architect  relative  to  the  erection  of, 
at  Erie,  Pennsylvania,  &c 

Public  buildings.  Secretary  of  the  Treasury  transmits  an- 
swer to  resolution  of  the  House  of  February  16,  relative 
to.  at  Paducah,  Kentucky 

Public  buildings.  Secretary  of  the  Treasury  transmits  an- 
swer to  resolution  of  the  House  relative  to  requirements 
for  new 
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I*nMic  debt.  Letter  from  the  Secretary  of  the  Treasiirj^ 
in  answer  to  resolution  of  the  House  of  March  9,  trans- 
niittinjj  statement  of  pavmenta  on  account  of,  from  1789 
tol*J6 ' 

Public  debt.  Letter  from  the  Secretary*  of  the  Treasury  in 
aoKwer  to  resolution  of  the  House  of  July  6, 1870,  relative 
to  the  amount  of  the,  at  the  end  of  each  fiscal  year 

(^larantine  steamer  Illinois.  Secretary  of  War  communi- 
cates relative  t^  the,  being  transferred  to  New  York •. 

R. 

Eiilmatl.  f^rant  of  land  to  the  Grand  Haven.  Commissioner 
of  the  (rt*neral  Land  OtBce  transmits  answer  to  resolution 
«*f  the  Housi^  of  Decemlier  15  relative  to 

MroaiK  Postmaster  General  transmits  answer  relative 
to  transportation  of  the  mails  by 

Liiln»a4l.  Secretary  of  the  Int^'rior  transmits  answer  rela- 
tive to  re$u»]uti(m  of  the  House  chilling  for  report  of  chief 
enpneer  of  Union  Paeific 

Eiilroad.  Seeretarj*  of  the  Interior  transmits  answer  rela- 
tive to  the  Atlantic  and  Pacific 

Railway  companies.  Secretary  of  the  Treasury  transmits 
answi-r  n*lative  to  the  Pacific 

Railroad.  S<H:retar>'  of  the  Interior  transmits  estimates  of 
ajipnipriations  for  the  survey  of  public  lands  within  the 
liiiiitM  of  the  grant  to  the  Union  Pacific 

Railn>ail  Company.  Secretary  of  the  Treasury  answers  the 
Ht»U!<e  relative  to  the  interest  due  npou  the  bonds  issued 
t«  the  Pa4-ifie 

RailnMul.  Secretary'  of  War  answers  the  House  relative  to 
the  accounts  of  the  Nashville  and  Decatur 

Rank.  line,  and  staff  in  the  Navy.  SiHiretary  of  the  Navy 
transmits  answer  to  inquir>'  of  the» House  relative  to 

Rank.  aMKimilat^Ml,  in  the  Navy.  Secretary  of  the  Navy 
transinitn  answer  to  inquiry  of  the  House  relative  to  the 
Kuhjr(>t  of ,. . . 

Rank,  staflf,  in  the  Navy.  Secretary  of  the  Navy  transmits 
all  correspondence  with  Admiral  Farragut  relative  to 

lUyn)on<l,  RoHsiter  W.  Rei>ort  of,  on  mines  and  miuing 
wi«t  of  the  Rocky  Mountains 

R«*ipt«  and  exjienditures  of  Post  Office  Department.  Post- 
master (»eneral  transmits  statement  of  the 

R**»-rvation.  Secretary  of  War  answers  the  House, relative 
to  providing  for  the  sale  of  the  Fort  Gratiot  military,  iu 
Mirhipiii 

Rw^rvatiims,  survey  of  Indian.  Secretary  of  the  Interior 
transmits  copy  o^  letter  from  Commissioner  of  Indian 
i&irs  with  estimates  of  appropriations  for,  for  year  eud- 

iMcJnneaO,  ltf71 

wrration,  military,  at  Fort  Wayne.  Secretary  of  War 
ntoinmendB  the  passfige  of  a  joint  resolution  authorizing 
luB  to  relinquish  to  General  Land  Office 

fiMrnration.  liiiited  States  military,  at  Fort  Dakota.  Sec- 
Mary  of  War  communicates  information  for  Committee 
«o  the  Public  Lands  ndati  ve  to 

Krwervatiort,  Unite<l  States  military,  at  Fort  Keamy.  Sec- 
Mar>'  of  War  iiiforms  the  House  tliat  the,  is  do  longer 
rwiuirsd 

I^cwTTation,  Indian,  in  San  Diego  County,  California.  Seo- 
rHary  of  the  Interior  answers  the  House  relative  to  the. . 

^^M^rratioo,  military,  at  Point  Sau  Jos^,  California.  Seo- 
TfUrj  of  War  transmits  report  of  Chief  of  Engineers 
ifelatiTe  lo  the 
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Revenue  officers.  Secretary  of  the  Treasury  answers  tbe 
House  relative  to  abolishinf^  all  allowances  of  penalties, 
fines,  forfeitures,  &«.,  to,  as  informers  in  the  collection  of 
internal  revenue 

Revenue.  Secretary  of  the  Treasury  transmits  report  of 
Special  Commissioner  of  the 

Revenue.    Secretary  of  the  Treasury  answers  resolution  of 
the  House  relative  to  persons  other  than  regularly  ap- 
pointed officers  employed  in  Brooklyn  or  New  York  to 
aid  in  collecting  internal 

Reynolds,  Benjamin  F.  Secvetary  of  War  transmits  peti- 
tion of,  for  relief 

River.  Secretary  of  War  answers  the  House  relative  to  the 
progress  made  in  deepening  the  passes  of  the  Mississippi. . 

River.  Secretary  of  War  answers  the  House  relative  to  the 
Des  Moines  and  Rock  Island  Rapids  of  the  Mississippi  .. . 

River.  Secretary  of  War  answers  the  House  relative  to 
survey  of  the  Housatonic 

River.  Secretary  of  War  transmits  report  of  General  War- 
ren, of  Engineer  Corps,  relative  to  improvement  of  the 
Mississippi,  at  or  near  the  Falls  of  St.  Anthony 

River.  Secretary  of  War  answers  the  House  relative  to 
navigable  condition  of  the  Savannah,  with  report  of  Chief 
of  Engineers 

River.  Secretary  of  the  Treasury  answers  the  House  rela- 
tive to  establishing  range-lights  in  St.  Clair,  Michigan  .. . 

River.  Secretary  oi  the  interior  transmits  estimate  of  ap- 
propriations to  complete  the  exploration  of  the  Colorado. 

River.  Secretary  of  War  trausmita  report  of  Chief  of  En- 
gineers upon  the  proposed  continuation  of  the  explora- 
tion of  the  Colorado 

River.  Secretary  of  War  answers  the  House  relative  to  the 
improvement  of  the  Upper  Mississippi 

River.  Secretary  of  War  answers  the  House  relative  to 
survey  of  the  Arkansas,  by  S.  T.  Abert 

Ryan-Hitchcock  marine  fortifications.  Secretary  of  War 
answers  the  House  relative  to  the 

S. 

Saltpeter.  Secretary  of  the  Treasury  calls  the  attention  of 
Committee  of  Ways  and  Means  to  the  duties  on 

San  Domingo.  Message  from  the  President  answering  the 
House  relative  to  bst  of  privileges  accompanying  the 
treaty  with 

Sandy  Hook.  Secretary  of  War  transmits  copies  of  all 
papers  on  file  relating  to  the  jurisdiction  of  the  United 
States  over 

Schools  in  the  District  of  Columbia.  Report  of  Professor 
H.  Barnaixl  on  the  subject  of 

Seamen.  Secretary  of  State  transmits  abstract  of  returns 
by  collectors  of  customs  for  the  relief  and  protection  of 
American 

Seymour,  S.  Secretary  of  the  Interior  transmits  account 
of,  of  expenses  in  making  survey  for  a  bridge  across  the 
Potomac  River 

Ship-canal.  Secretary  of  War  answers  the  House  transmit- 
ting reports  of  General  T.  J.  Cram  upon  the  St.  Mary's  Falls . 

Ship-canal.  Secretary  of  War  communicates  upon  the  St. 
Mary's  Falls 

Sinking  fund.  Secretary  of  the  Treasury  answers  the  House 
relative  to  the  operation  of  the,  in  extinguishing  the 
debts  of  the  war  of  the  revolution  and  of  1812 

Sinking  fund.  Secretary  of  the  Treasury  answers  the  House 
relative  to  the  purchase  of  bonds  for  the 
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Title. 


I 


S()]<lierH.     Secretary  of  War  tranamit^  memorial  of,  of  the 

n*|{ular  Army  relative  to  equalization  of  bounties 

SoldifiH.     Secretary  of  War  conimunicates  relative  to  the 

larj^e  demauch)  npon   the  appropriation  for  payment  to 

diM:liarge<l,  for  clothin^^  not  drawn 

Sttldicn*.     Secretary  of  War  anHwers  the  House  relative  to 

thf  C4dlt*ctiou  and  payment  of  bounties  to  colored 

{V)uth«|||u  States.    Secretary  of  War  transmit'S  repoi-ts  con- 

cfniiTig  ofticers  of  the  Army  on  dnty  in  the,  who  are  in 

receipt  of  salaries  lioth  from  State  treasuries  and  tl\e 
treasury  of  the  United  States 

^^\n.  Messa^re  of  the  President  of  the  Uuited  States 
Answering  the  Htmse  relative  to  Spanish  war  vessels 
ftrtninj;  to  the  United  States  for  repairs , 

hitte  Department.  Corres|)oudence  of  the,  npon  foreign 
iffairs 

Slate  Department.  Secret^iry  of  State  communicates  rela- 
tive to  a  site  for  a  building  for  the , 

Slate,  Secretary  of,  transmits  abstract  of  returns  by  col- 
Irctors  of  customs  for  relief  and  protection  of  seamen.... 

Slate.  Secretary  of,  asks  an  appropriation  for  publishing 
the  laws  of  the  Unit^nl  States 

Slate,  Secretary  of,  transmits  report  of  number,  compensa- 
tion, reduction,  &c.,  of  the  clerical  force  in  his  Depart- 
ment  

Slate,  Secretary  of,  communicates  relative  to  indeumity 
funds  receivcid  from  the  governments  of  China  and  Japan, 
l»y  bis  Department 

State,  Secretary  of,  conimunicates  relative  to  a  commission 
ap|M>inted  by  Congress  to  select  a  site  for  the  erection  of 
a  building  for  the  State  Department 

State,  Secretary  of,  communicates  relative  to  the  sum  of 
1600,000  in  gold  paid  as  indemnity  for  aggressions  upon 
our  commerce , 

State,  Secretaiy  of,  transmits  statement  of  contingent  ex- 
penses of  bis  Department  for  the   year  ending  June 

Ji),  1  oWf .......................  ......  ............._..., 

State,  Secretary  of,  communicates  relative  to  an  intema- 

tional  exhibition  in  Londou  in  1871 

State,  Secretary  of,  transmits  report  in  compliance  with  an 
act  of  Congress  of  March  3,  1855  regulating  the  carriage 

of  passengers  in  steamships  and  other  vessels 

Statutes  at  Large.  Secretary  of  the  Interior  communicates 
Mative  to  furnishing  circuit  judges  of  the  United  States 

cimrts  with  sets  of  Little  &  Brown's 

Steamer  Illinois,  for  quarantine  purposes.   Secretary  of  War 

fommnnicates  relative  to  the  transfer  of,  to  NewYork 

Storekeepers,   Secretary  of  the  Treasury  answers  the  House 

»Uti ve  to  salaries  of  internal  revenue 

S^iwjf,  James  C.  Secretary  of  War  transmits  information 
W  Committee  on  Military  Affairs,  the  report  of  the  Adju- 

tut  General  of  the  Army  relative  to  the  claim  of 

^«»on  Gf^neral.     Annual  report  of  the 

^^eon  (reneral  asks  an  appropriation  for  care,  &c.  of 
traimieut  paupers  at  Providence  Hospital;  incloses  a 
TrpoTt  of  expenditures  for  completion  of  Providence 
HoHpitiil,  Washington,  District  of  Columbia,  during  the 
year  l>!»d9 

T. 

Tael  of  China.  Secretary  of  the  Treasury  communicates 
teUtive  to  the  value  of  the 

Tappan,  John  £.  Secretary  of  the  Interior  transmits  ac- 
fwuitM  €tt,  for  goods  given  to  Kiowa  Indians 
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Tariff.  Secretary  of  the  Treasury  calls  the  attention  of  the 
Committee  of  Ways  and  Means  to  the  duties  on  saltpeter 

Tariff.  Secretary  of  the  Treasury  communicates  relative  to 
duty  on  wire  rods 

Taxes.    Commissioner  of  Internal  Revenue  answers  the 
House  relative  to  the  expediency  of  abolishing  the  inter- 
nal, &c 

Taxes.  Secretary  of  the  Treasury  transmits  a  report  made 
to  the  Commissioner  of  Internal  Revenue  relative  to  the 
collexjtion  of  direct 

Telegraph  companies.    Secretary  of  the  Treasury'  answers 

.  the  House  relative  to  the  refusal  of,  in  New  York  to  re- 
port to  the  internal  revenue  assessor  the  amount  of  gross 
receipts 

Tenntx>ries,  penitentiaries  in  the.  Secretary'-  of  the  Interior 
communicates  relative  to  act  of  Congress  setting  aside 
certain  proceeds  from  internal  revenue  for  the  erection  of 

Territories.  Secretary  of  the  Interior  communicates  rela- 
tive to 

Texas.  Secretary  of  War  transmits  communication  from 
the  commandant  of  the  Fifth  Military  District,  urging  an 
appropriation  for  expenses  of  the  recent  election  m 

Texas.  Secretary  of  War  transmits  copies  of  the  returns  of 
the  election  held  in  the  second  congressional  district  of. . 

Texas.  Secretary  of  War  transmits  certain  papers  relative 
to  the  taking  of  the  oath  required  by  the  constitution  of. 

Tice  meters.  Secretary  of  the  Treasury  transmits  communi- 
cation from  the  Commissioner  of  Internal  Revenue  rela- 
tive to  the 

Tice  meters.  Commissioner  of  Internal  Revenue  communi- 
cates relati ve  to  the 

Tobacco  and  liquors.  Secretary  of  the  Treasury  an:',wer8  the 
House  of  Representatives,  transmitting  a  statement 
relative  to  the  amount  of  tax  collected  on 

Treasury.  On  the  state  of  the  finances  for  year  18(59,  annual 
report  of  the  Secretary  of  the 

Papers  accompanying  the  above. 

The  Secretary's  report 

Tables  accompanying  report, 

1.  Public  debt  and  synopsis  of  laws  creating  it 

2.  Receipts  and  expenditures  of  the  Unit^id  States  for 

first  quarter  ot  1869 

3.  Liabilities  to  Indian  tribes 

4.  Payments  of  judgments  rendered  by  Court  of  Claims 

//.  Reports  of  treasury  officei's. 

Architect,  Supervising 

1.  Public  buildings  and  the  cost  of  sites,  construction 

and  repaire  up  to  1869 I 

2.  Ai)propriations  for  tbe  erection  and  repairs  of  the  | 

same I 

3.  Expenditures  for  1869  and  balances  remaining | 

4.  Expenditures  for  furniture  and  repairs  ot  furniture! 

5.  Expenditures  for  repairs  and  preservation  of  i>ublic  I 

buildings I 

6.  Monthly  report  of  superint^iudent  at  Boston,  Massa- 

chusetts   

7.  Quart  eriy  report  of  materials,  machinery,  i&c,  from  ; 

the  same 

Au^tor,  First 
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Repartu,  ifc. — Continued. 

Auditor,  Second 

Auditor,  Third 

Auditor,  Fourth 

Auditor.  Fifth 

1.  Expenses  of  foreij^n  missions  for  fiscal  year  1869 

2.  Consular  salaries  and  fees  for  fiscal  year  1869 

3.  Expenditures  for  relief  of  American  seamen,  1869. . 

4.  Nunil>er  of  destitute  American  seamen  returned  to 

the  United  States 

5.  Amounts  expended  by  consular  officers  on  account 

of  criminal  seamen 

6.  Amounts  refunded  to  citizens  and  seamen,  1869 

7.  Department  accounts  received  and  allowed 

8.  Exi>euse8  of  collecting  the  internal  revenue  taxes, 

1869 

9.  Amounts  paid  to  internal  revenue  inspectors 

10.  Expenses  of  collectinjj  iuternal  revenue  taxes  in  in- 
surrectionary districts,  1869 

U.  Miscelhmeous  expenses  of  collecting  internal  rev- 
euue  taxes,  1869 

12.  Drawbacks  on  merchandise  refunded,  1869 

VA.  Anioiint  paid  for  internal  revenue  stamps 

Auditor,  Sixth,  (for  Post  Office  Department)    

Coast  Survey 

ConiDiis^ioner  of  Customs 

Commissioner  of  Internal  Revenue  .'. 

Conmiissioner  of  Indian  Affairs '. 

ComptroUer  of  Currency 

1.  Statement  showing  the  number  of  banks,  circula- 

tion, &c 

2.  National  banks  iu  liquidation,  firet  quarter  1869... 

3.  National  banks  in  voluntary  liquidation 

4.  National  banks  in  hands  of  receivers 

5.  State  of  the  lawful   money  reserves   required   by 

law 

6.  Officers  and  employi^sof  the  Bureau  and  their  com- 

pensation   

Silvt*r  coinage  from  1853  to  1859 

DejuKsits  of  domestic  silver  productions  from  1841  tc 
1H459 

(Jold  coins  of  different  countries 

(Jold  coins,  their  weight  and  value 

Silver  coins,  their  weight  and  value 

Gold,  silver,  and  copper  coinage  from  1792  to  1869 

Lif^ht-tiouse  Board 

K»*jriMter 

1.  Claims  paid  "  not  otherwise  provided  f<»r,"  1869 

2.  Customs  emplovds  and  their  compensation 

3.  Expenditures  at  each  custom-house  previous  to  1869 

4.  ExpendituH'S  of  the  revenue-cutter  s«»rvice 

5.  Public  debt  statement  from  1791  to  1869 

6.  Tcital   revenue  of  the  United  States  from  1791  to 

ism.: 

7.  Total  exfK»nditun*s  of  the  United  States  from  1791 

to  1869 

^.  Tonnage   of  irnited    States  vessels    from    1789  to 

1869 

9.  Payments  of  judgments  of  Court  of  Claims 

10.  Tonnage  of  American  vessels  by  collection  districts, 

1869 

Solicitor 

1.  Suit*  brf>ught  and  business  arising  therefrom,  1869. 
SflperiQteadeDt  of  weights  and  measures 
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• 

Papersj  <f*c. — Continued. 
Trejwjurer 

• 

1.  Receipts  and  payments  by  the  United  States  assist- 
ant treasurers  and  depositaries 

(For  a  detailed  index  of  this  report  see  pp.  ^95  to  498  iu- 
clusive.) 

Treasury,  Secretary  of  the,  transmits  the  annnal  report  of 
the  Commissioner  of  Internal  Keveuue  for  the  year  end- 
ing June  30,  1869 

Treasury,  Secretary  of  the,  transmits  estimates  of  addi- 
tional appropriations  required  to  complete  the  service  of 
the  tiscal  year  ending  June  30,  1870,  and  appropriations 
required  for  tiscal  year  ending  Juue  30,  1871 

Treasury,  Secretary  of  the,  communicates  relative  to 
the  payment  of  bounty  for  the  capture  of  Jefferson 
Davis 

Treasury,  Secretary  of  the,  transmits  answer  to  a  resolu- 
tion of  the  House  of  December  5,  calling  for  a  copy  of 
report  of  the  late  special  agent  of  his  Department  for 
Alaska 

Treasury,  Secretary  of  the,  communicates  relative  to 
steamboats  and  other  vessels  owned  in  loyal  States  and 
taken  by  the  Government  without  consent  of  owners 
during  the  war *, 

Treasury,  Secretary  of  the,  communicates  relative  to  the 
sum  of  six  hundred  thousand  dollars  paid  the  United 
States  as  indemnity  for  aggression  upon  our  commerce, 
under  treaty  with  Japan 

Treasury,  Secretary  of  the,  communicates  relative  to  pur- 
chase of  David's  Island  for  a  marine  hospital 

Treasury,  Secretary  of  the,  transmits  statement  of  the 
amonbt  appropriated  and  expended  in  the  construction 
of  the  Washington  aqueduct 

Treasury,  Secretary  of  the,  communicates  relative  to  er- 
rors in  book  of  estimates 

Treasury,  Secretary  of  the,  communicates  relative  to  de- 
ticiencies  in  appropriations  for  Utah 

Treasury,  Secretary  of  the,  communicates  relative  to  an 
omitted  estimate  for  1870-71 

Treasury,  Secretary  of  the,  communicates  relative  to  the 
claim  of  the  heirs  of  Pedro  Armendaris  for  use  of  Fort 
Craig  military  reservation.  New  Mexico 

Treasury,  Secretary  of  the,  communicates  relative  to  cap- 
tured and  abandoned  property 

Treasury,  Secretary  of  the,  communicates  relative  to  pay 
and  emoluments  of  officers  of  the  Navy 

Treasury,  Secretary  of  the,  calls  the  attention  of  the  Com- 
mittee of  W»ivs  and  Means  to  the  duties  on  saltpeter 

Treasury,  Secretary  of  the,  communicates  relative  to  the 
amount  of  banking  capital  w  the  several  States 

Treasun',  Secretary  of  the,  asks  an  appropriation  to  sup- 
ply a  deficiency  in  the  appropriation  for  the  mint  at  Char- 
lotte, North  Carolina 

Treasury,  Secretary  of  the,  transmit^)  a  draught  of  a  bill 
for  the  reorganization  of  the  marine  hospital  service  .. .. 

Treasury,  Secretary  of  the,  asks  an  appropriation  to  pur- 
chase additional  land  for  the  custom-house  at  Castlne, 
Maine 

Treasury,  Secretary  of  the,  communicates  relative  to  re- 
pairs of  the  custom-houses  at  Savannah,  Georgia,  and  Mo- 
bile, Alabama 

Treasury,  Secretary  of  the,  transmits  report  of  Special 
Commissioner  of  the  Revenue  upon  the  industry,  trade, 
and  commerce,  &c.,  of  the  United  States 
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Trt»ai*ury,  Secretary  of  the,  transmits  estimates  fi»r  deti- 

cienoies  in  Treasury  Department  for  year  lH69-'70 

Tnrawiry,  Secretary  of  the,  answers  resolution  of  House, 

tmnsniitting  a  report  from  Comptroller  of  the  Currency 

relative  to  the  national  hanking  associations 

Treasury-,  Secretary  of  the,  incloses  statement  of  h'alances 

anex|»eu(le4l  on  the  30th  Saptemlier,  IH69,  &c 

Trraj^nry,    Secretary  of   the,  transmits  stat-ement  of    the 

niinilier  of  clerks  and  others  employed  in  the  bureaus  of 

llie  Treasury  for  year  1869 

Tn-asiiry,  Swretary  of  the,  transmits  report  of  the  Chief 
•»f  the  Division  of  Tonnage  in  Treasury  Depart'ment  rel- 
ttive  to  the  foreign  commerce  of  the  United  States  and 
ibe  decadence  of  American  shipping 

TreaMiry,  Secretary  of  the,  answers  tlie  House,  transmit- 
tinj;  re|>ort  of  acting  inH|>ector  of  customs  concerning  the 
Yoiikon  River  and  the  Islands  of  St.  Paul  and  St.  George, 
Alaska , 

Trpanury,  Secretary  of  the,  answers  resolntion  of  House 
of  January  31,  transmitting  statement  relative  to  amonut 
of  tax  collec^ted  ou  lifpiors  and  tobacco  for  year  ending 
I>ecemb<»r  31,  1869 

Trwi»iiry,  Secretary*  of  the,  answers  the  House  relative  to 
th<r  fur-Heal  fisheries  of  Alaska \ 

Treasury,  Secretary  of  the,  answers  House  relative  to  all 
(•pecial  agents  and  assistants  of  the  Treasury  Department 
onth«'  rolbjon  the  4th  of  March,  1869 

Tr«u»ury.  Secretary  of  tlie,  transmits  reports  of  the  Su- 
peniiHiug  Architect  of  the  Treasury  relative  to  the  erec- 
tion of  public  buildings  at  Erie,  Pennsylvania,  &c 

Treaaury,  Secretary  of  the,  answers  the  House,  transmit- 
tin&c  rei>ort  of  the  special  agent  of  Alaska  upon  the  fur- 
seal  fisheries 

Trrawiry,  Secretary  of  the,  answers  the  House  relative  to 
the  number  of  special  agents  appointed  and  now  acting 
for  the  Treasury  Department , 

Treasnry,  Secretary  or  the,  transmits  a  statement  of  the 
receipts  from  revenue  and  customs  in  Alaska 

TrrsMirv,  Secretary  of  the,  transmits  statement  of  inci- 
dental  and  contingent  expenses  of  his  Department  for 
>ear  ending  June  30,  1869 

Trfasary,  Secretary  of  the,  transmits  statement  of  unex- 
pendMi  balances  on  30th  June,  1869;  also  estimates  to 
complete  the  service  of  the  current  fiscal  year,  &c 

Treasury,  Secretary  of  the,  transmits  statement  of  the  ex- 
penditures for  public  and  private  purposes  in  the  District 
of  Columbia  from  the  establishment  of  the  seat  of  gov- 
ernment to  December  31,  1869 

Trewury,  Secretary  of  the,  answers  the  House  relative  to 
I  light  to  mark  the  pier  at  the  harbor  of  Plymouth,  &«., 
MaMachiisetts 

Tftuiiry,  Secretary  of  the,  answers  the  House  relative  to 
brlior-masters'  fee  exacted  under  the  laws  of  New  York. 

TM»nry,  Secretary  of  the,  transmits  estiuuites  for  the 
twt  of  cases  and  fixtures  for  the  Treasury  building 

Tretftury,  Secretary  of  the,  answers  the  House,  transmit- 
ting a  rejMirt  of  the  Comptroller  of  the  Currency  relative 
to  circulating  notes  furuishml  national  banks 

Trewury,  Stjcretary  of  the,  transdiits  draught  of  bill  to 
provide  for  the  better  security  of  life  on  steam  and 
ttther  vessels 

Tn-aMirj',  Secretary  of  the,  answers  the  House  relative  to 
tbi>errctioo  of  a  public  building  at  Paducah,  Kentucky.. 

TrfMory,  Secretary  of  the,  answers  the  Hjuse  relative  to 
cvtabliahing  raogo-lights  on  St.  Clair  River,  Michigan 


Vol. 


6 

6 
6 

6 

6 

6 

6 
6 

6 

6 

6 

6 
7 

7 

7 


Part. 


7  I 

I 

'  I 

7'- 
7  ' 
7  . 

I 

7  I 


No. 


Page. 


65 

74 
79 

93 

111 

112 

124 
129 

133 

135 

136 

141 
143 

147 

155 

156 

159 
169 
168 

173 

175 
178 
182 


,  Vol.  .  Port.  '   tin. 


Treaflnry,  Secrolary  of  the,  ftuawers  the  House  relative  ti 
uonuy  piiid  bank-uot«  cnmpauiea,  &u 

Treasury,  Secretary  of  the,  pomniuilicntixi  relative  to  hi 
siiprojiriiition  fur  eradiug,  &e.,  uronnd  the  cuatuni-liouHe 


lut 


t  Wi« 


L.Mai 


Treasury,    tk'irutary  of  the,    aaki    an    uppropriatiou 
$230,000  to  meet  tbe  corrcnt  eKiivtiHeti  of  the   Mariue 
Hospital 

Treasury,  Secretary  of  llie,  answerg  the  House  relative  U 
the  1*861(50  Railway  eumpaiiiin 

Treasury,  Siecretary  of  the,  uiisiv,t:<  (In-  lionse  relative  ti 
persons  other  than  reKiilarl.v  :i|i|Hiiiili>il  revenue  ofticers 
emploved  in  the  city  of  Brooklyn  or  New  York  to  Hid 
the  collection  of  internal  VeveDUA 

Treasury,  Secretary  of  the,  answeis  the  Hoiine  relative  to 
'"       "  1  lij;ht-hon»e  on  the  ttuuthem  shore  of 


Lakf  n„l 

Treasiir> .  ^ 


I^Olll 


1 1  .  of  tilt',  :inswen  the  Umiito  relative  U 
the  ti-i|iiiji'im'ii(i>  in  iMi:  public  Service  lur  new  public 
huilillugH 

Treaaui'y,  Secretary  of  the.  ansirerB  the  House  n^lntive  w 
the  operation  of  the  sinking  ftinil  jn  estinjtuiehiniK  the 
war  <lebt  of  Ihe  RuvolntlOlt  Nud  war  of  li^ia,  Ac 

Treasury,  Seyvtary  of  the,  trunsuiits  report  of  KoHsittr 
'W.  Baymond  uli  liiiucs  and  niiniii)(  west  of  the  Roeky 
Mountains 

Treasury,  Secretary  of  the,  coninihnivHt'^H  relative  to 
establish Dient  of  the  office  ut  assislnn  treasurer  in  1 
thuore.  I 

Treasury,  Secretary  of  the,  incloses  t,  letter  from  the  1^'-  i 
rvtary  ofBtatesHkinganapprin-riiiticniUiitaytlieawanlH  I 
under  the  Hudson  Hay  anil  Piivirl  R.iiiil.1  Apnciiltnral 
Cumpan.v'e  treaty  with  lierHrituonic  Mnjc-fy 

Treasiiry,  St'cretary  of  the,  I >   -  nkitive  to  the  I 

duty  uli  wire  rods j 

Treasnry,  Secretary  of  the,  traiiMiniis  -.liiteinent  I 

of  expendituresontof  the  ^|>t'"', Miiri-il  in  Mii'  I 

Itth  section  of  chapter  r>4  i>t  ni;>rLii>'!4  iif  lOtVi  lor  eoloni-  ' 
zatiou  pnrpoftt«  I 

TreasDTT,  SMretary  of  the,  answers  the  Hohmc  relative  to  i 
the  Balariea  tit  inlemni  revenue  storekeepers I 

Treasury  .•^I'lrnfiirv  ■>(  th<-.  Irausmits  letter  from  the  Sec-  • 
retarj-  of  t!ie  liitcLior  i.  I.nive  to  the  acconnis  of  thecul-  I 

Treamii\  f  iIip,  <  iininiiinii'iites  nilatlve  tii  the 
■vslii, ...   .  a I 

Treasui-j  ,,--., i ,: ...  .  .mfiners  the  House  relHtive  to  \ 
the  purdiuaii  ul   !  ..  ■■.-■;  .|,^  fund 

Trcasnfy,  &ecre1:H>  ■  !..■  Honse  relative  to  ' 
the  interest  iltn  iip.iii  Ibi-  IkhiiIh  iswied  to  the  I'seitii;  ' 
Railroad  Coni|mii\      i 

Treasurj",  Sicreturj-  of  tli.-,  iiiisu.  in  tlio  House  relative  to  I 
the  condition  and  maiiairenien  of  the  murine  husnjtul  i 
atMohile  .1 

Trenanry,  Secretary  of  the.  triuisn  t»  letter  frnni  the  Com-  i 
nilsshiiier  of  otemal  ilevenne  rel&tive  to  vertsln  npirits  I 
distilled  under  direction  of  a  t'oininittee  to  matte  certain  . 
tests  of  spirit-meters 

Treasury,  Secretary  of  the,  transmits  enuiniunieation  from  . 
the  Commissiouer  of  Internal  Revenue  relative  to  the  t 
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Trea«an',  S<»cretary  of  the,  transmits  letter  from  tly  Super- 
ioteudeut  of  the  United  States  Coast  Sarvej^  asking  an 
appropriation  to  survey  Alaska  and  the  Aleutian  Islands. 

Treasury,  Secretary  of  the,  transmits  letter  from  the  Sui>er- 
vi^*ing  Archit-ect  of  the  Treasury  Building  asking  for  an 
appropriation  of  ^24,630  for  the  purpose  of  ventilating 
the  south  and  north  portions  of  west  wing 

Treasury,  Secretary  of  the,  answers  the  House  transmitting 
statement  of  balances  due  from  collectors  of  internal 
revenue  who  are  not  now  in  office 

TreaMury,  Secretary  of  the,  transmits  statement  of  the  ac- 
count for  the  relief  of  the  children  and  heirs  of  John 
Chilton,  deceased 

Trwu*ury,  Secretary  of  the,  answers  the  House  relative  to 
ill  allowances  of  penalties,  tines,  forfeitures,  &>c.,  to  offi- 
cers of  the  revenue  or  infoimers 

Trfa«ur>-,  Secretary  of  the,  transmit-s  draught  of  a  bill  to 
Terae<ly  embarrassments  in  the  enforcement  of  the  laws 
nrlatiiig  to  navigation  and  collection  of  customs 

Tn'a.<»ury,  Secretary  of  the,  answers  the  House  relative  to 
the  sale  of  the  Battery  at  New  York  for  the  erec*tion  of 
cuNtom-house  stores  thereon 

TrfOMury,  S<»cretary  of  the,  asks  for  an  appropriation  for 
the  maintenance  of  the  maiine  hospital  service  fo^  next 
tiM-al  year 

TrriiKury,  Secretary  of  the,  answers  the  House  relative  to 
the  refuMJil  of  telegraph  companies  in  New  York  to  report 
gross  receipts. 

Treasury,  Secretary  of  the,  transmitii  report  of  John  Jay 
Knox  relative  to  the  revision  of  the  mint  and  coinage 
laws 

Tiva!*ur>*,  tM»cretary  of  the,  transmits  in  answer  to  resolu- 
tion of  the  House  of  July  1^,  1K70,  a  statement  of  unex- 
pende<l  balances 

Tr»-ai*nry,  S<*cretary  of  the,  transmits  answer  to  resolution 
of  the  House  calling  for  statement  of  amount  of  the  public 
•lebt  at  the  end  of  each  liscal  year 

Treasury.  Secretary  of  the,  transmits  report  made  to  the 
(.\»muntv«ioner  of  Internal  Revenue  relative  to  the  collec- 
tiou  i)f  <lirect  taxes 

Treasury,  S«'cn;tary  of  the,  answers  the  resolution  of  the 
House  of  June  i?7,  1870,  relative  to  the  customs  cartage 
system  of  the  i>ort  of  New  York 

Treaty  with  San  Domingo.  Message  of  the  President  of 
the  fnited  States  in  answer  to  re<|uest  of  the  House  for 
list  of  privileges  acc«»mpanying  or  relating  to  the 

Tn-aty.  S^'cretary  of  the  Treasury  asks  for  an  ai)[»ropria- 
tiou  to  pay  the  awards  under  the  Hndson's  Bay  and 
Pu;:et  S<Mind  Agricultural  Companies,  with  her  liritan- 

aic  Maji'sty t. . . 

^^ps  to  Kansas.     Message  of  the  President  of  the  llnite<l 
states  in  answer  to  the  Ilon»e  relative  to  the  movement  of. 
Tysiofi,  Bryan.     Postnuistt  r  Gefieral  communicates  relative 
to  his  action  in  rejecting  all  bids  made  by 

U. 

Ifwhur,  Commander  John  H.,  United  States  Navy.  Secre- 
tar>'  of  the  Navy  transmits  proceedings  of  the  general 
D»val  court-martial  in  the  case  of 

Utah.  Secretary  of  War  transmits  report  of  expenses  for 
Mippressing  Indian  hostilities  in 

Utah.  StH^retary  of  tho  Treasury  transmits  copy  of  a  letter 
frr»in  the  secretary  of  the  Ten-itory  of,  relative  to  the 
ddicieucy  in  Apprt>priations  for 
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V. 

Venezuela.  Message  from  the  President  of  the  United 
St-ates  transmitting  communication  from  the  SiHiretary  of 
Stute  rciativo  to  claims  of  citizens  of  the  United  States 
against  the  governnieut  of 

Ventilation  of  the  treasury  building.  Secretary  of  the 
Treasury  transmits  letter  from  the  Supervising  Architect 
of  the  Treasury  Building  rtslativo  to 

Ventilation  of  the  Interior  Department.  Secretary  of  the 
Int'erior  communicatees  relative  to  the  condition  of  his 
buihling  as  to  light,  &c 

Vessels,  detention  of,  owned  in  loyal  States.  Secretary  of 
the  Treasury  conmiunicates  relative  to 

Vessels.  Secretary  of  the  Navy  answers  the  House  trans- 
mitting a  list  of,  in  the  United  States,  the  names  of 
which  nave  been  changed  since  the  4th  of  March,  1869. .. 

Vessels.  Secretary  of  the  TreJisury  transmits  draught  of 
bill  to  provide  for  the  better  security  of  life  on  board 
of,  &c 

Vessels.  Message  of  the  President  of  the  United  States  in 
answer  to  the  House  relative  to  Spanish  war,  coming  to 
the  United  States  for  repairs 

Vessels.  Secretary  of  the  Navy  answers  the  House  relative 
to  officers  and,  of  the  Navy 

Vessels.  Secr^jtary  of  State  transmits  report  in  compliance 
with  act  of  Congress  of  March  3, 1855,  regulating  the  car- 
riage of  passengers  in  steamships  and  other 

Vessels.  Secretary  of  the  Navy  answers  the  House  relative 
to  the  number  of  officers  now  on  the  active  list  in  the 
Navy,  number  of,  in  the  Navy  of  each  rate,  &c 

Vir|^inia.  Secretary  of  the  Interior  answers  the  House 
giving  number  of  acres  of  public  lands  in,  and  other 
States 

Virginia.  Secretary  of  War  communicates  relative  to  the 
administration  of  civil  law  in 

W. 

War  of  1812.    Secretary  of  War  communicates  relative  to 

the  surviving  soldiers  of  the 

War.    Annual  report  of  the  Secretary  of 


Papers  accompanying  the  above. 
Report  of  the  General  of  the  Army 


Papers  accompanying  the  above. 

Table  No.  1. — Proposed  organization  of  the  line  of  the 
Army  on  a  basis  of  twelve  companies  per  regiment 

Table  No»  2. — Pi*oposed  organization  of  the  Hue  of  the 
Army  on  a  basis  of  ten  companies  per  regiment 

Table  No.  3. — Present  distribution  of  the  Army  of  the 
United  States 

Report  of  Lieutenant  General  Sheridan,  Division  of  Mis- 
souri   

Report  of  Major  General  Hancock,  Department  of  Dakota. 

Report  of  Major  General  Schotield,  Department  of  the 
Missouri 

Report  of  Brevet  Major  General  Augur,  Department  of 
the  Platte 

Report  of  Mtyor  General  H.  W.  Halleck,  Division  of  the 
South 
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Ptpfrt,  if-c— Continued. 

Report  of  Brevet  Mjyor  General  P.  St.  George  Cook,  De- 
partment of  the  Cumberland 

Report  of  Brevet  M^jo^  General  Alfred  H.  Terry,  Depart- 
ment of  the  South 

ReT»ort  of  Major  General  J.  A.  Mower,  Department  of 
LouiMiana 

Re]Kirt  of  Brevet  Major  General  Adelbert  Ames,  Depart- 
ment of  Mi88i88ii>pi 

Report  of  Major  General  George' G.  Meade,  Division  of 
the  Atlantic 

Report  of  Major  General  W.  S.  Hancock 

Report  of  Brevet  Migor  General  Irvin  McDowell,  Depart- 
ment of  the  East 


Vol. 


Renort  of  Brevet  Major  General  John  Pope,  Department  of 

the  Lakes 

Report  of  Brevet  Major  General  E.  R.  S.  Canby,  First 

Militarv  District 

Report  oi  M^jor  General  George  H.  Thomas,  Division  of 

the  Pacific 

Report  of  Brevet  Major  General  E.  O.  C.  Ord,  Depart- 
ment of  California 

Report  of  Brevet  M%jor  General  Jefferson  C.  Davis,  De- 
partment of  Alaska i . . . 

Report  of  Brevet  Major  General  George  Crook,  Department 

of  the  Columbia 

Report  of  Major  General  J.  J.  Reynolds,  Fifth  Military 

District 

ionnal  report  of  the  Adjntant  General  of  the  Army 

Report  of  the  Inspector  General 

Judge  Advocate  General 

'Chief  Signal  Officer 

Quartermaster  General 

Commissary  General  of  Subsistence 

Surgeon  General 

Paymaster  General 

Chief  of  Onlnance 

United  States  Military  Aca<1emy 

Officers  of  the  Military  Academy 

Board  of  Visitors 

Officers  of  the  Board 

Commissioner  of  the  Bureau  of  Refugees, 

Freeflmen,  &c 

War,  transmitting  reiM>rt  of  commanding  officer  at  Camp 
GsKton,  California,  relative  to  the  murder  of  an  Indian  by 

»  vhite  settler.    Letter  from  the  Secretary  of 

Wit  in  answer  to  joint  resolution  of  February  19, 1869,  rela- 
tive to  the  Ryan- Hitchcock  mode  of  marine  fortifications. 

Utter  from  the  Secretary  of 

^tt.  transmitting  report  of  Chief  of  Engineers  upou  the 
pvbiic  works  in  the  harbor  at  Oswego,  New  York.  Letter 

»•»  the  Secretary  of 

W«,  transmitting  report  of  Chief  of  Engineers  upon  the 
psblic  works  and  improvements  in  the  harbor  of  Ply- 

Boath,  Massachusetts.    Letter  from  the  Secretary  of 

War,  transmitting  papers  relative  to  the  claim  of  William 
A.  Howard  for  pay  as  colonel  of  the  New  York  marine  re- 

Sinieut,  6lc,    Letter  from  the  Secretary  of , 

War,  in  answer  to  a  resolution  of  the  House  of  April  1, 
1^,  transmitting  reports  in  regard  to  claims  of  |)erso;is 
(Itiming  to  retdde  in  the  fourth  congressional  district  of 

MitHooi  i.    Letter  from  the  Sec'retary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Representa- 
tivci  of  December  10,  transmitting  surveys  as  to  impedi- 
■^ts  and  obstractioDS  in  the  rivers  and  harbors  of  Mas- 
iBchQselta.    Letter  from  the  Secretary  of 
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War,  in  answer  to  a  resolution  of  the  House  of  the  11th 
December  transmitting  report  of  the  Chief  of  Engineers 
of  survey  of  the  harbor  at  Port  Washington,  in  Wis- 
consin.   Letter  from  the  Secretary  of 

War,  transmitting  a  report  of  the  Chief  of  Engineers  upon 
Rock  island  bridge.     Letter  from  the  Secretary  of 

War,  transmitting  annual  report  of  expenditures  at  the 
National  Armory  at  Sprincfield,  duriug  the  year  1869. 
Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  December  15  in  relation  to  the  payment  of 
the  reward  authorized  by  law  for- the  capture  of  Jeffer- 
son Davis.     Letter  from  the  Secretary  of 

War,  in  answer  to  request  of  the  Committee  on  Military 
Affairs,  transmitting  statement  of  retired  officers  of  the 
Army  now  on  duty,  with  regard  to  pay,  &c.  Letter  from 
the  Secretary  of 

War,  transmitting  draught  of  a  proposed  bill  providing 
for  the  sale  of  certain  surplus  military  arsenals  of  the 
United  States.    Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  ol  Represent- 
atives of  December  21,  1H69,  transmitting  report  of  the 
Chief  of  Engineers  upon  the  condition  of  New  Haven 
harb«ir.     Letter  from  the  Secretary  of 

War,  in  regard  to  the  administration  of  civil  law  in  Virginia. 
Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Rep|"e8enta- 
tives  of  Decjember  13  relative  to  the  Des  Moines  and 
Rock  Island  Rapids  of  the  Mississippi  River.  Letter 
from  the  Secretary  of 

War,  transmitting  report  of  expenses  for  suppressing  In- 
dian hostilities  in  Utah.     Letter  from  the  Secretary  of.. . 

War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  December  14  relative  t»  theprogiess  made  in 
the  work  of  deepening  the  passes  of  the  Mississippi 
River.     Letter  from  the  Secretary  of 

War,  ill  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  December  9  relative  to  the  condition  and 
improvement  of  the  Patapsco  River.  Letter  fiom  the 
Secretary  of , 

War,  transmitting  certain  papei*8  relating  to  the  site  of  the 
United  States  Artillery  School  at  Fortress  Monroe,  Vir- 
ginia.   Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  July  20,  186H,  providing  for  the  sale  of  a 
portion  of  Fort  Gratiot  military  reservation,  State  of 
Michigan.    Letter  from  the  Secretary  of , 

War,  transmitting  communication  from  the  fifth  military 
district  urging  an  immediate  appropriation  for  expenses 
of  the  recent  election  in  Texas.  Letter  from  the  Secre- 
tary of 

War,  in  answer  to  resoli>tion  of  the  House  of  Representa- 
tives of  December  7,  transmitting  statement  of  the  amount 
appropriaited  and  expended  in  the  Washington  aqueduct. 
Letter  from  the  Secretary  of 

War,  transmitting  certain  papers  from  citizens  of  Texas, 
requiring  all  i>erson8  elected  to  office  in  'I'exas  to  take 
the  oath  required  by  the  twelth  section  of  the  State  con- 
stitution.   Letter  from  the  Secretary  of 

War,  transmitting  report  of  the  Adjutant  General  recom- 
mending the  adoption  of  a  system  of  military  prisons, 
and  submitting  a  draught  of  a  pro|>o8ed.  law  upon  the 
subject.    Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  Honse  of  Representa- 
tives of  December  13  relative  to  a  survey  of  the  Housa- 
tonic  River.    Letter  from  the  Secretary  of 
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^V;lr.  in  answer  to  a  resolution  of  the  House  of  Representa- 
tive!* of  Dt'ceniWr  11,  transmitting  report  upon  the  con- 
dition of   the  breakwater  at  Hyannis,   Massachusetts. 

Letter  from  the  Secretary  of 

"War,  transmittinj;;  report  from  the  Quartermaster  General 
ivlative  to  a  piece  of  land  purchaAed  for  the  burial  of 
t»fl5cer»  and  sohliers,  and  now  desire<l  by  the  "  Beneficial 
Socifty  of  the  Laboring  Sons  of  Cumberland."  Letter 
fn)ni  the  Secretary  of 

War,  transmitting  papers  relating  to  the  claim  of  the 
estate  «)f  the  late  Commodore  Thomas  Ap  C.  Jones. 
I^etter  from  the  Secretary  of " 

War,  in  answer  to  a  resolution  of  the  House  of  Kepresenta- 
tivHs  of  Decent Ikt  20,  1H69,  transmitting  report  of  Chief 
<ii  Engineers  relative  to  the  cost  of  cutting  a  channel 
thntiigh  UaIlett*H  Point,  at  the  head  of  Long  Island. 
U-ttfT  from  the  Secretary  of 

^^ar.  tranHmitting  an  estimate  of  appn)priations  required 
for  the  wrvice  of  the  War  Department  for  fiscal  year 
♦Tiding  June  30,  1871.     Letter  from  the  Secretary  of 

War.  relative  to  survivors  of  the  war  of  1812.  Letter  from 
the  S»*eretary  of 

War.  transmitting  ejitimates  of  appropriations  required  to 
mwt  deficiencies  for  the  service  of  that  Department  for 
ti^al  years  ending  June  30, 18(59  and  1870.  Letter  from  the 
StTetary  of •. 

War.  in  answer  to  a  resolution  of  the  Himse  of  Represent- 
ative* of  January  17*  transmitting  report  of  Chief  of 
Kii^jin  t^rs  ujwn  the  comlition  of  the  harbor  of  Black 
Like.  Michigan.     Letter  from  the  Secretary  of 

War.  tra  iMuittiiig  a  copy  of  the  report  of  the  Judge  Advo- 
cate Oeneral  upon  the  case  of  First  Lieutenant  W.  J. 
Keays,  of  Sixteenth  New  York  cjivalry.  Lett-er  from  the 
S«'<Tetary  of 

War.  tninHUiitting  communication  from  Chief  of  Ordnance 
Ivpartmeut  relative  to  the  necessity  of  a  larger  clerical 
force  than  is  provide<l  for  in  the  pending  appropriation 
Mil.     letter  from  the  Secretary  of 

War,  transmitting  copy  of  rejjort  of  the  Attorney  General 
on  the  case  of  James  Belger.  Letter  from  the  Secretary 
»f 

War.  traDsmitting  stjitement  of  contingent  expenses  of  his 
I  V{)artmeut  for  the  year  1869.    Letter  from  the  Secretary 

of 

War,  in  answer  to  resolution  of  the  House  of  Representa- 
tives of  January  25  relative  to  the  accounts  of  the  Xash- 
Tille  and  LK»catur  Railroad  Company.  Letter  frohi  the 
iWretary  of 

War.  in  answer  to  a  resolution  of  the  House  of  Kepresent- 
itivtw  of  February  17,  1869,  transmitting  rejmrt  of  Chief 
«f  Engineers  u|>on  the  proposed  improvement  of  the 
Whor  of  Chicago.      Letter  from  the  Secretary  of 

^v,  in  answer  to  a  resolution  of  the  House  of  Representa- 
tives of  February  2  in  relation  to  report  of  the  conimis- 
«<«  to  prepare  plans  and  estimates  for  a  new  War  De- 
ptrtment  building.     Letter  from  the  Secretary  of 

^«r,  in  answer  to  a  resolution  of  the  House  of  Represent- 
»tiv«  of  January  27,  transmitting  report  of  General 
W^arren  relative  to  the  improvement  of  Mississippi 
RiTer,  at  or  near  the  Falls  of  St.  Anthony.  Letter  from 
the  Secretary  of 

^ar,  ia  aoawer  to  reeolation  of  the  House  of  Representa- 
tives of  Janaary  31,  transmitting  re]M>rt  of  Chief  of 
Ontnance  as  to  the  quantity  of  copper,  &c.,  now  on  hand 
>&  the  Tarious  anenals.    Letter  from  the  Secretary  of. . . 
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War,  io  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  Januai*y  17,  transmitting  report  of  .Chief  of 
Engineers  upon  the  improvement  of  the  harbor  of  Mich- 
igan City.     Letter  from  the  Secretary  of 

War,  in  answer  to  the  request  of  the  Committee  on  Military 
Affairs  transmitting  report  relative  to  the  Montana 
territorial  militia.    Letter  from  the  Secretary  of 

War,  in  auswer  to  Committee  on  Military  Affairs  transmit- 
ting report  of  the  Adjutant  General  relative  to  Missouri 
State  militia.     Letter  from  the  Secretary  of 

War,  transmitting  the  report  of  the  Adjutant  General  rela- 
tive to  the  One  hundred  and  eighty-sixth  regiment  Penn- 
sylvania volunteers.     Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Represent- 
atives of  January  21,  transmitting  report  of  the  survey 
of  the  port  of  Sheboygan,  Michigan.  Letter  from  the 
Secretary  of 

War,  transmitting  communication  from  the  governor  of 
Wyoming  relative  to  the  establishment  of  an  ordnance 
depot  at  Cheyenne.    Letter  from  the  Secretary  of 

War,  recommending  an  appropriation  to  pay  a  debt  due  lo 
S.  E.  Ward  for  goods  furnished  Indians  at  Fort  Laramie. 
Letter  from  the  Secretary  of 1 

War,  in  answer  to  a  resolution  of  the  House  of  Representa- 
tives of  February  8,  transmitting  engineer's  report  upon 
the  navigable  condition  of  the  Savannah  River.  Letter 
from  the  Secretary  of 

War,  transmitting  estimates  of  appropriation  reqnired  to 
carry  into  effect  the  law  authorizing  the  Secretary  of  War 
to  provide  for  taking  meteorological  observations.  Let- 
ter from  the  Secretary  of 

War,  answer  to  a  resolution  of  the  House  of  Representa- 
tives of  January  13,  relative  to  the  wreck  of  the  pilot- 
boat  A.  T.  Stewart.    Letter  from  the  Secretary  of 

War,  transmitting  a  proposed  bill  to  facilitate  the  acquisi- 
tion of  sites  for  national  works  of  defense,  &c.  Letter 
from  the  Secretary  of 

War,  in  answer  to  resolution  of  the  House  of  Representa- 
tives of  February  2,  1870,  transmitting  copies  of  all  pa- 
pers on  file  in  his  Department  relating  to  the  jurisdiction 
of  the  United  States  over  Sandy  Hook,  New  Jersey.  Let- 
ter from  the  Secretary  of 

War,  recommending  an  appropriation  to  continue  the  Army 
recruiting  service  for  remainder  of  the  present  fiscal 
year.    Letter  from  the  Secretary  of 

War,  transmitting  the  report  of  Adjutant  General  of  the 
Army  relative  to  the  claim  of  James  C.  Strong.  Letter 
from  the  Secretary  of 

War,  transmitting  a  memorial  from  the  cavalry  and  artil- 
lery officers  of  the  Army  relative  to  the  pay  of  black- 
smiths.    Letter  from  the  Secretary  of 

War,  recommending  the  passage  of  joint  resolution  relative 
to  the  military  reservation  of  Fort  Wayne,  Arkansaii. 
Letter  from  the  Secretary  of 

War,  transmits  information  relative  to  the  United  Stat-es 
reservatiim  at  Fort  Dakota,  in  Dakota  Temtory.  Let- 
ter from  the  Secretary  of 

War,  transmitting  memorial  of  soldiers  of  the  regular 
Army  relative  to  bounties.    Letter  from  the  Secretary  of. 

War,  informing  House  of  Representatives  that  the  United 
States  military  reservation  at  Fort  Kearny  is  no  longer 
required.    Letter  from  the  Secretary  of 

War,  in  answer  to  resolution  of  the  House  of  Representa- 
tives transmitting  the  report  of  Brevet  Cohmel  Baker  rel- 
ative to  the  late  expedition  against  the  Piegau  Indians. 
Letter  from  the  Secretary  of 
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War.  iu  answer  to  resolutioQ  of  the  House  of  Representa- 
tives transmitting  reports  of  General  T.  J.  Cram  npon 
the  8t.  Mary's  Falls  ship-canal.  Letter  from  the  Secre- 
tary of 

War,  in  answer  to  resolution  of  the  House  of  Representa- 
tiv<»*  transmitting  papers  pertaining  to  the  claim  of  Ma- 
ria JoHcfa  Cavazos.    Lett«r  from  the  Secretary  of 

War,  (Minimunieates  relative  to  the  insufficiency  of  the  ap- 
propriation for  imy  of  rent  for  Paymaster  GeneraFs  of- 

tiie.     Letter  from  tlie  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Representa- 
tives relative  to  the  improvement  of  St.  Mary's  Falls 

Hhip-canal.     Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  of  Representa- 
tives transmitting  reports  concerning  officers  of  the  Army 
on  duty  in  8outhem  States.     Letter  from  the  Secretary  of. 
War,  tran»mittinjg  petition  of  officers  of  artillery  and  cav- 
»lr>-  for  increase  of  the  pay  of  blacksmiths  in  the  Army. 

Letter  from  the  Secretary  of 

War.  transmitting  copy  of  a  letter  from  Commissioner  of 
hidian  Affiiira  relative  to  removal  of  straj^  bauds  of  Pot- 
tawatomie and  Winnebago  Indians.  Letter  fi*om  the  Sec- 
retary of 

War,  relative  to  the  unexpectedly  large  demands  upon  the 
appropriation  for  pay  to  discharged  soldiers  for  clothing 

not  ilrawn.     Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  transmitting 
report  of  examination  and  survey  of  the  harbor  of  Chris- 
tiana River  at  Wilmington,  Delaware.    Letter  from  the 

Secretary'  of 

W'ar,  transmitting  reports  setting  forth  the  propriety  and 
economy   of  acquiring  permanent  military  iwsts  iu  the 

State  of  Texas.    LetttT  from  the  Secretary  of 

War,  transmitting  a  report  of  the  Quartermaster  General 
of  the  Army  relative  to  expenses  of  the  various  head- 

qnarters.     Letter  from  the  Secretary  of 

War,  in  answer  to  a  resohition  of  the  House  relative  to  col- 
lection and  payment  of  bounty  to  colored  soldiers.   Letter 

from  the  Secretary  of 

W*ar,  in  answer  to  a  resolution  of  the  House  transmitting 
report  of   engineer  upon  the    Louisville   and  Portland 

Caual.     Letter  from  the  Secretary  of 

War,  in  Hi>swer  to  Committee  on  Military  Affairs  transmit- 
ting statement  of  the  amount  of  money  appropriated  up 
to  the  present  time  for  fortifications  and  other  works  of 

defense.     Letter  from  the  Secretary  of , 

W'ar.  in  answer  to  a  resolution  of  the  House  transmitting 
copy  of  ])roceedings  and  findings  of  a  military  commis- 
sion lield  at  Little  Rock,  Arkansas.     Letter  from  the 

J^cretary  of , 

War,  asking  an  appropriation  to  satisfy  ajudgment  obtained 
a^rauiHt  Grenvilie  M.  Dodge,  late  an  officer  of  the  United 

J^lates.    Letter  from  the  Secretary  of , 

War,  rumplies  with  request  of  Committee  on  Military  AflTairs, 
trauxmitting  statement  of  Quartermaster  General  of 
uoouut  juiid  during  last  year  for  rental  and  other  ex- 

peiifseK.    Letter  from  the  Secretary  of •. 

^'ar.  transmitting  copy  of  deed  executed  by  Levi  C.  Guptill 
"f  Iowa,  conveying  certain  lands  to  the   United  States. 

letter  from  the  Secretary  of 

^sft  relative  to  Bales  to  enlisted  men  by  post  traders. 

Utter  from  the  Secretary  of 

^w,  relative  to  the  presentation  of  a  gold  watch  and  chain 
to8iirgetm  George  E.  Cooper  of  the  Army  of  the  United 
^teM,  by  tli«  govemment  of  France.  Letter  from  the 
i*<«n:tary.of - --.,.., 
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War,  relative  to  the  bounty  decision  of  the  Supreme  Court. 
Letter  from  the  Secretary  of 

War,  relative  t^>  the  improvement  of  the  pounds  owned  by 
the  Unit^l  States  in  the  city  of  Buffalo,  known  as  Fort 
Porter.     Letter  from  the  Secretary  of 

War,  relative  to  a^uit  brought  against  Grenville  M.  Dodge 
in  the  State  courts  of  Kansas.  Letter  from  the  Secre- 
tary of 

War,  transmitting  statement  of  headquarter  expenses  of 

W generals  of  the  Army.    Letter  from  the  Secretary  of 
ar,  in  answer  to  a  resolution  of  the  House  transmitting 
report  of  engineer  upon  the  improvements  of  the  harbor 
at  Oswego,  New  York.    Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  relative  to  ex- 
penditures on  Boston  and  New  York  harbors,  &c.  Letter 
irom  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  transmitting 
copy  of  returns  of  the  election  held  in  the  second  con- 
gressional district  of  Texas.   Letter  from  the  Secretary  of. 

War,  relative  to  the  transfer  of  the  United  States  steamer 
Illinois  to  New  York  for  quarantine  purposes.  Letter 
from  the  Secretary  of 

War,  in  answer  to  resolution  of  the  House  relative  to  the 
late  expedition  against  Piegan  Indians.  Letter  from  the 
Secretary  of . . .  .• 

War,  transmitting  report  of  the  board  of  engineers  of  ex- 
periments connected  with  an  efficient  system  of  sea-coast 
defenses.    Letter  from  the  Secretary  olf 

War,  transmitting  petition  of  Benjamin  F.  Reynolds  for 
relief.   Letter  from  the  Secretary  of 

War,  transmitting  report  of  Chief  of  Engineers  relative  to 
the  continuation  of  explorations  of  the  Colorado  River. 
Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  relative  to  the 
improvement  of  the  Upper  Mississippi  River.  Letter 
from  the  Secretary  of 

War,  relative  to  the  claim  of  Thomas  W.  Fr>',  jr.  Letter 
from  the  Secretary  of 

War,  in  answer  t<i  a  resolution  of  the  House  transmitting 
copies  of  General  Terry's  report  on  Georgia.  Letter  from 
the  Secretary  of 

War,  relative  to  the  claim  of  Black  Beaver,  a  Delaware 
Indian.    Letter  from  the  Secretary  of 

War,  in  answer  to  a  resolution  of  the  House  transmitting 
copy  of  a  report  by  S.  T.  Abert  on  the  condition  of  the 
ArKansas  Ri  ver.    Letter  from  the  Secretary  of 

War,  relative  to  the  claim  of  Alexander  Dunbar.  Letter 
from  the  Secretary  of 

War,  transmitting  report  of  Chief  of  Engineers  relative  to 
Point  San  Jos6  military  reservation  in  California,  ^fetter 
from  the  Secretary  of 

Whiskies,  Commissioner  of  Internal  Revenue  answers  the 
House  relative  to  the  quantity  of  tine,  distilled  during 
SeptemlH»r  to  December  1868,  &c 

Wisconsin.  Secretary  of  War  answers  the  House  relative 
to  survey  of  the  harbor  at  Port  Washington,  in 

Wyoming.  Secretary  of  the  Interior  submits  estimates  of 
appropriations  for  exjienses  of  surveyor's  office  in  the 
Territory  of 

Wyoming.  Secretary  of  the  Interior  transmits  letter  from 
the  governor  of  the  Territory  of,  relative  to  a  penitentiary 
building  in 
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Papert  accompanying  the  above, 

Iiu)»rovciiient8  and  repairs,  navy  yard,  Portsmonth,  Now 
Hampshire 

Irapn)veniei)t«  and  ropairR,  navy  yard,  Boston,  Massa- 
chuwtts 

Impmvenienta  and  repjurs,  navy  yard,  Brooklyn,  New 
York \ 

IniprovemcutM  and  repairs,  navy  yard,  Philadelphia, 
Pennsylvania 

Improvements  and  repairs,  navy  yard,  Washington,  Dis- 
trict of  Columbia 

Impn)vemeiit8  and  repairs,  navy  yard,  Norfolk,  Virginia. 

Report  of  Boanl  of  Naval  Officers  on  the  subject  of  Navy 

lieDKions 

Capture  of  New  Orleans.    Correspondence  relative  to  the 
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Letter  from  the  Secretary  of  the  Treasury  transmitting  the  report  of  R.  W,  Raymond  on  the 

statistics  of  mines  and  mining  umt  of  the  Rocky  Mountains. 

Treasury  Department,  March  17, 1870. 

Sm:  I  have  the  honor  to  transmit  the  report  of  Roasiter  W.  Raymond  on  tlie  sta- 
tistics of  mines  and  mining  in  the  States  and  Territories  west  of  the  Rocky  Mountains. 

Very  respectfully,  your  obedient  servant, 

GEO.  S.  BOUTWELL, 

Secretary  of  the  Treasury. 
Hon.  James  G.  Blaine, 

Speaker  of  the  House  of  Rep^'csentatives. 
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INTEODUCTOBY  LETTER. 


Washington,  March  16, 1870. 

Sib  :  I  have  the  honor  to  transmit  herewith  my  report  on  the  statistics 
of  mining  in  the  States  and  Territories  west  of  the  Rocky  Mountains, 
including  Colorado,  Xew  Mexico,  Wyoming,  and  Montana,  which  are  not 
wholly  within  that  category. 

I  estimate  the  bullion  producft  for  the  year  1869  as  follows : 

California $20,000,000 

Nevada 14,000,000 

Oregon  and  Washington 4,000,000 

Idaho 7,000,000 

Montana 12,000,000 

Colorado  and  Wyoming 4,000,000 

Kew  Mexico 500,000 

Arizona 1,000,000 

All  other  sources 1,000,000 

63,500,000 

The  falling  off.  as  compared  with  the  product  of  1868,  is  less  than  the 
severe  drought,  affecting  the  placer  mines,  the  disastrous  conflagration 
in  three  most  im][)ortant  silver  mines,  and  the  disturbances  caused  by 
miners'  strikes  in  various  localities,  would  lead  us  to  exx>ect.  In  fact, 
the  decrease  in  the  placer  product  has  been  partly  counterbalanced  by 
an  increased  yield  from  quartz  mining ;  and  it  is  especiaUy  encourag- 
ing that  the  causes  of  decrease  have  been  temporary,  like  a  bad  season 
in  agriculture,  or  the  accidental  destruction  of  buildings  in  manu- 
factures, while  the  causes  of  increase  have  been  such  as  may  be  expected 
to  operate  with  augmented  effect  hereafter.  I  cannot  but  consider  the 
prospects  of  our  mining  industry  in  the  precious  metals  as  far  more 
promising  than  they  were  a  year  ago.  One  phenomenon,  which  is 
almost  universal,  carries  better  augury  for  the  future  than  any  number 
of  new  and  startling  discoveries.  I  refer  to  the  reduction  of  wages  and 
other  items  of  hitherto  unreasonable  expense.  This  relieves  mining 
enterprises  from  a  burden  which  they  have  in  general  not  been  able 
to  bear,  and  which  has  been  laid  upon  no  other  industry  in  this  coun- 
try in  the  same  degree. 

I  beg  to  call  particular  attention  to  that  part  of  the  accompanying 
report  devoted  to  the  mining  law,  and  to  ask  that  it  may  be  considered 
m  connection  with  the  more  extended  discussion  of  the  principles  under- 
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lying  this  subject,  in  my  last  report,  which  I  have  not  felt  at  liberty, 
merely  for  the  sake  of  literary  or  logical  completeness,  to  repeat. 

With  regard  to  the  wisdom,  propriety,  and  necessity  of  a  national 
school  of  mine^,  I  see  no  reason  to  change  the  'opinions  expressed  and 
enforced  to  the  best  of  my  ability  in  my  former  report.  Time  and  more 
extensive  observation  have  only  confirmed  me  in  the  views  there  laid  down, 
and  the  plan  of  such  a  school  as  there  sketched  would,  I  think,  be  the 
best  now  practicable. 

The  pages  devoted  to  mineral  deposits  in  general,  mechanical  appli- 
ances, and  metallurgical  processes,  do  not,  of  course,  exhaust  the  subject 
Their  object  is  to  give  such  a  general  view  as  will  be  of  service  to  our 
own  citizens,  and  at  the  same  time  demonstrate  to  the  world  the  high 
excellence  in  many  respects  already  attamed  by  American  miners  and 
metallurgists.  We  have  proved  with  overwhelming  evidence  that  the 
mineral  resources  of  the  country  are  unequaled  in  the  world.  It  can- 
not fail  to  strengthen  our  national  reputation  and  financial  credit,  if  we 
show  with  equal  clearness  that  we  possess  the  necessary  skill  and  expe- 
rience to  utilize  those  resources,  and  to  maintain  the  commercial  power 
which  is  sure  to  arise  on  such  a  foundation. 

I  am  deeply  indebted  to  a  large  number  of  gentlemen,  in  various  parts 
of  the  country,  for  most  generous  and  valuable  assistance  in  the  pre- 
paration of  this  report.  Frequently  this  has  been  rendered  without  any 
reward ;  where  money  has  been  paid,  it  has  seldom  exceeded  the  amount 
of  expense  actually  incurred  by  the  parties  5  and  in  every  case  I  have 
paid  less  than  the  same  service  would  receive  from  ordinary  employers. 

Wherever  practicable  I  have  mentioned  the  names  of  these  gentle- 
men in  connection  with  the  information  furnished  by  them,  but  in  many 
cases  I  have  taken  such  liberties  with  their  notes  and  reports  that  it 
would  not  be  just  to  hold  the  authors  responsible  for  contributions  which 
I  have  combined  and  altered,  or  estimates  which  I  have  overruled.  I 
can,  in  many  such  cases,  only  give  the  following  general  acknowledg- 
ments, and  say  that  while  the  credit  of  their  generous  labors  should 
attach  to  these  gentlemen,  any  hostile  criticism  arising  by  reason  of  the 
results  of  those  labors  as  they  appear  in  this  report  should  probably  be 
turned  upon  the  commissioner. 

I  desire  to  express  my  acknowledgments  in  this  place  to  the  following 
gentlemen,  besides  those  named  in  the  course  of  the  report. 

California. — ^Mr.  Walter  A.  Skidmore,  who  superintended  for  me  the 
distribution  of  blanks,  and  managed  the  necessary  correspondence  m 
that  State  with  great  judgment  and  industry ;  Mr.  J.  F.  Nesmith,  of 
Grass  Valley,  for  notes  on  the  progress  of  mining  in  that  locality ;  Messrs. 
Ashbumer,  Louis  Janin,  Hittell,  Harte,  and  others,  of  San  Francisco, 
for  general  assistance. 

Nevada. — ^IVIessrs.  J.  H.  Boalt,  0.  A.  Stetefeldt,  Eugene  Eiotte,  C.  0. 
Lane,  A.  A.  Curtis,  John  Howell,  and  D.  C.  McKenney,  of  Austin, 
for  much  valuable  information  concerning  Eastern  Kevada,  principally 
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collected  and  arranged  by  Mr.  Boalt ;  Messrs.  C.  A.  Luekhardt  and 
Alexis  Janin,  of  Virginia  City ;  Messrs.  E.  F.  Dunne,  C.  B.  Dalilgi^en, 
W.  S.  Keyes,  George  H.  Willard,  and  others,  of  White  Pine. 

Oregon. — ^Messrs.  S.  G.  !Reed,  J.  C.  Ainsworth,  S.  C.  Mills,  Mark  King, 
of  Portland ;  Rev.  T.  Condon,  and  Mr.  A.  Edgar,  of  Dalles  City ;  Silas 
Day,  Jacksonville ;  W.  V.  Rinehart,  J.  L.  Miller,  Dr.  Horsley,  Canon 
City;  E.  W.  Reynolds,  Baker  City ;  J.  B.  Griffin, Ruckel mine. 

Idaho. — W.  A.  Atlee,  P.  S.  Buckminster,  and  others,  Boise  City ;  H. 
Walbridge,  J.  M.  Adams,  and  others,  Silver  City  j  R.  Hurley,  Warren's 
Camp. 

Montana. — Mt.  Augustus  Steitz,  of  Helena,  prepared  the  greater  part 
of  the  report  on  this  Territory,  but  is  not  wholly  responsible  for  its  present 
form.  In  addition  to  him,  thanks  are  due  to  Messrs.  Granville  Stuart, 
S.  F.  Dirnlap,  Charles  Besserer,  Judge  Lovell,  and  General  Wilson,  for 
valuable  statistics  of  their  respective  counties;  to  Mr.  George  We<are,  of 
Helena,  for  an  excellent  paper  on  the  country  east  of  the  Bell  Range ; 
and  to  Messrs.  Hendrie,  Irwine,  Town,  Metcalf,  Rollwitt,  and  many 
others,  for  courteous  assistance. 

Colorado. — ^Among  many  who  received  me  with  cordiality  and  assisted 
me  with  zeal,  I  would  mention  particularly  Messrs.  Byers,  Thomas,  and 
Jones,  of  Denver ;  Messrs.  Clark,  Bradley,  and  Von  Schulze,  of  Central 
City ;  and  Messrs.  Cushman,  Huepeden,  Wolters,  Briickner,  Stolting, 
and  Kurtz,  of  Georgetown. 

Kew  Mexico. — Mr.  W^illiam  Bruckner,  whose  investigations  furnished 
the  notes  for  these  chapters,  desires  acknowledgments  to  be  made  to 
Captain  N.  S.  Davis,  M.  Bloomfield,  Mr.  Stiiriiberg,  J.  A.  Miller,  Charles 
Keeri,  R.  B.  Willison,  (United  States  mineral  surveyor  of  New  Mexico,) 
Dr.  H.  Hilgert  and  Dr.  A.  Blatchley,  for  assistance  rendered  him. 

Wjfoming. — ^Notes.from  this  Territory,  also,  were  collecteit  by  Mr. 
Brockner,  who  received  valuable  aid  from  Dr.  H.  Hahn,  ]\Ir.  Erwin,  A. 
Stcck,  Judge  Rockwell,  J.  W.  Anthony,  J.  Morin,  S.  Ettlinger,  Charles 
J.  Hazard,  (editor  of  the  Sweetwater  Mines,)  and  Messrs.  Taylor, 
Boberts  and  Eddy. 

The  part  devoted  to  mechanical  appliances  of  mining  is  the  work  of 
Professor  W.  P.  Blake,  and  I  believe  it  could  not  have  been  in  better 
hands.  Limited  as  to  time,  space,  and  means,  Professor  Blake  has 
nevertheless  succeeded  in  presenting  a  general  view  of  the  subject 
intrusted  to  him,  which  shows  his  great  familiarity  with  the  whole  field, 
and  will  be,  I  trust,  very  serviceable  to  the  country.  1  would  acknow- 
ledge further  the  assistance  of  Dr.  P.  H.  Van  der  Weyde,  of  New  York, 
in  the  preparation  of  a  chapter  upon  wind  as  a  motor ;  and  the  very 
intelhgent  co-operation  of  Mr.  A.  Eilers,  mining  engineer,  in  the  labor 
of  editing  and  arranging  the  whole  report. 

Daring  my  annual  journeys  of  1868  and  18G0,  amounting  in  all  to 
some  23,000  miles,  and  embracing  portions  of  California,  Oregon, 
Nevada,  Idaho,  Utah,  Wyoming,  and  Colorado,   1  was  officially  the 


10  INTRODUCTION. 

recipient  of  courtesies  fh>m  the  various  transportation  companies,  by 
means  of  which  several  thousand  dollars  of  expense  were  saved  to  the 
government  in  the  preparation  of  these  reports.  Foremost  among  these 
I  would  name  the  house  of  Wells,  Fargo  &  Co.,  which  put  at  my 
disposal  not  only  the  facilities  of  travel,  but  the  services,  in  the  collec- 
tion of  information,  of  its  numerous  agents  throughout  the  mining 
districts.  Free  transportation  was  officially  furnished,  also,  by  the 
Union  Pacific,  Central  Pacific,  California  Pacific,  Kapa  Valley  and 
Oregon  railroad  companies,  the  Oregon  Stage  Company,  Edgar's  Caiion 
City  stage  line,  John  Hailey  's  overland  line  from  Umatilla  to  Salt  Lake, 
and  Wilson's  White  Pine  and  Austin  line. 

In  bringing  to  a  close  the  arduous  work  of  preparing  this  volume,  I 
desire  to  thank  the  department  for  the  enlightened  sympathy  with  which 
the  subjects  intrusted  to  me  have  hitherto  been  regarded,  and  to  express 
the  hope  that  the  accompanying  rei[)ort  will  be  found  worthy  of  the 
confidence  reposed  in  its  author. 

I  have  the  honor  to  be  yours,  respectfully, 

E.  W.  RAYMOND, 
U.  8.  Commissioner  of  Mining  Statistics. 

Hon.  George  S.  Boutwell, 

Secretary  of  the  Treasury, 
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CONDITION  OF  MINING  INDUSTRY. 


SECTION   I.— CALIFORNIA. 


CHAPTEE  I. 

METHOD   OF   COLLECTING   STATISTICS. 

irons  of  obtaiDing  as  much  information  as  possible  with  the  limited 
priation  at  my  disposal,  and  also  of  having  this  information 
;ed  according  to  a  uniform  plan,  so  that  it  might  be  introduced  in 
port  in  a  comprehensible  and  intelligible  manner  without  being 
oluminons,  I  had  deemed  it  best,  after  mature  deliberation,  to 
the  attempt  to  collec,t  certain  statistics  by  issuing  blanks.  Five 
3nt  blanks  were  prepared :  No.  1,  to  contain  the  production  of  gold 
ilver  during  the  year ;  No.  2,  the  producing  mines ;  No.  3,  the  min- 
aims ;  No.  4,  the  costs  of  mining  and  reducing  ores ;  and  No.  5,  the 
running  in  a  certain  district.  These  blanks  were  sent  to  one  or 
principal  agents  in  each  State  or  Territory,  with  instructions  to- 
bute  the  same  in  the  following  manner : 

To  send  sets  to  county  assessors^  district  assessors,  and  county 
jyors. 

To  the  editors  of  newspapers  in  each  county,  with  request  of  call- 
ttention  to  the  importance  of  gathering  statistics  editorially. 
To  superintendents  of  leading  mines. 

To  the  owners  or  superintendents  of  all  mills  contained  in  the  list 
ished  in  Langley's  Pacific  Coast  Directory  for  1867. 
To  agents  of  Wells,  Fargo  &  Co.  in  the  principal  mining  towns. 
To  prominent  individujSs  in  the  various  counties  known  to  her 
ested  in  mining. 

To  proprietors  of  smelting  furnaces  and  "process'^  men. 
To  procure  information  in  relation  to  new  mills.  &c.,  from  foundries 
iron  works,  and  to  send  blanks  to  owners  and  superintendents  of 
mills. 

To  call  personally  on  such  mine  owners  and  superintendents  as^ 
it  be  located  in  the  immediate  vicinity  of  any  agent's  place  of  res- 
ce. 

le  result  has  been,  on  the  whole,  a  great  disappointment  to  me  as  ^ 
iS  the  use  of  the  blanks  is  concerned.  In  fact,  none  were  received 
•erly  filled,  except  from  California,  and  even  those  very  scattering, 
lat  State  it  was  remarked^  as  a  general  rule,  that  the  superintendents 
ined  giving  any  information  whatever,  except  after  consultation  with 
CTS.  The  best  and  fullest  returns  were  from  owners  who  superin- 
led  their  own  mines  and  mills.  Many  of  the  owners  of  mines  residing 
«an  Francisco  have  not  been  willing  to  give  any  information  what- 
r. 

he  following  statement  will  show  forcibly  the  indifference  with  which 
lesta  for  information  have  been  treated  in  most  cases. 
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Statement  shotoing  number  of  blanks  sent  and  answers  received  far  Caltfomia, 


County. 


Alpine 

Amador . . . 

Butt© 

Calaveras . 
El  Dorado 

Placer 

Plumas 

Shasta  . . . . 

Sierra 

Taolumne 


No.  of  gets 

of  blanks 

sent. 


10 
33 
8 
24 
18 
36 
93 
10 
23 
18 


No.  of  an- 
swers 
received. 


3 
3 
8 
2 
1 
6 
3 
2 
1 
4 


County. 


Yuba 

Inyo  and  Kern 

Trinity  and  Siskiyou . . . 
Klamath  and  Del  Norte. 
Mono  and  Los  Angeles. 

Mariposa 

Nevada 


No.  of  sets 

of  blanks 

sent. 


Total. 


14 
4 
4 

4 
3 


Ma.  c 

X  WW 

reoei 


234 


Blank  No,  1. — Only  two  or  three  of  this  class  were  returned  ft 
the  quartz  miners  declining  as  a  rule  to  give  the  information  requ 
under  the  heads  "  No.  of  tons  of  ore,'' "  average  yield,"  "  total  product,' 
Other  information  required  on  this  blank  was  sometimes  given  on  bli 
Nos.  2  and  5. 

Blank  No.  2. — This  blank  has  received  more  attention  and  has  1 
well  filled,  in  a  number  of  cases,  except  the  last  column — ^^  Prodn« 
the  year." 

Blank  No.  3. — Few  of  these  were  returned  at  all,  probably  bee 
there  are  but  few  "live"  claims  which  would  not  come  under  the  hef 
"  producing  mines"  in  blank  N'o.  2. 

Blank  No,  4. — ^This  blank  has  been  well  filled  from  every  county  'v 
ever  there  was  a  disposition  shown  to  give  any  information. 

Blank  No.  5. — ^Has  received  prompt  attention  and  contains  a  I 
proportion  of  the  mills  running  in  the  various  districts. 

The  cement  and  placer  miners  have,  with  very  few  exceptions,  ref 
to  furnish  any  information  whatever. 

A  striking  instance  of  the  imperfection  of  returns  in  blanks  is  fnmi 
by  the  following  table,  taken  from  the  report  of  the  surveyor  gei 
of  the  State.  This  table  does  not  give  the  number  of  ^  stamps,  w 
affords  the  true  measure  of  capacity.  But  a  simple  examination  is 
cient  to  show  that  the  returns  are  wanting  in  uniformity,  and  somet 
quite  absurd.  The  table  is  copied  from  the  printed  report,  and  the  t 
of  1867-'8  are  mostly  erroneous  by  reason  of  clerical  or  typograp 
errors.  As  the  figures  stand,  the  totals  should  be :  number  of  mUls, 
tons  crushed,  393,480 ;  number  of  ditches,  874 ;  miles  in  length,  11,1 
inches  of  water  per  day,  211,896.  Yet  this  year  is  in  some  respects  b 
reported  than  the  last.  In  the  latter  case  clerical  accuracy  has 
blindly  maintained  by  correctly  adding  the  figures  from  the  difB 
counties,  but  without  any  censorship.  Thus  we  have  22  mills  in  P 
County  crushing  702,760  tons  of  quartz,  or  more  than^ne  hundred 
daily  for  each  null,  whereas  12  of  the  same  mills  the  year  before  era 
only  2,760  tons,  or  less  than  one  ton  daily  per  mill.  At  the  same  i 
iN'evada  County,  known  to  be  the  foremost  quartz-mining  district  ii 
State,  is  reported  as  crushing,  with  73  mills,  but  125,000  tons,  or  bet 
six  and  seven  tons  daily  per  mill.  It  is  not  probable  that  50,000 
were  crushed  in  Placer  County  during  the  year,  and  this  return  si 
have  been  altered  or  discarded.  In  this  case,  the  total  of  tons  cm 
in  the  State  would  be  reduced  to  nearly  what  it  was  the  year  befor 
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lis,  the  mining  ditelie»  are  reported  sometimes  with  and  sometimes 
at  tlie  sobsidiary  branches.  Thus  Tuolamne  appears  in  1807-'8 
flO  ditches,  aggrepatinft  7,210  miles  in  length  and  in  1869-'70  with 
dies,  having  an  aggregate  length  of  192  miles.  Yet  the  amount  of 
employed,  as  reported,  has  only  fallen  from  7,400  to  6,740  inches 
These  examples  will  show  that  the  table,  made  up  from  the  re- 
ef district  assessors,  cannot  l)ear  discussion.  It  does  not  even 
18  the  data  npon  which  to  base  an  estimate  of  the  relative  progress 
artz,  cemeat,  and  placer  mining.    In  the  present  state  of  aSkirs, 
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no  returns  thus  collected  can  be  implicitly  relied  upon.  They  may  be 
incidentally  valuable,  but  they  must  be  revised  and  edited  by  experts 
before  they  can  become  the  basis  of  trustworthy  statistics. 

Langley's  Pacific  Coast  Directory,  quoted  by  Mr.  Eoss  Browne  in  bis 
second  report,  is  a  specimen  of  a  different  method  and  reflects  high  credit 
on  the  industry  and  intelligence  of  its  compilers.  It  is  the  result  of  a 
combination  of  means,  incliiding  both  correspondence  and  personal  in- 
spection. I  sincerely  trust  its  publication  may  be  continued,  as  the  lists 
of  stamp  mills,  &c.,  which  it  has  furnished  have  thus  far  been  the 
most  full  and  trustworthy  obtained  from  any  quarter  within  my  knowl- 
edge. 

I  have  accordingly  employed  this  means  only  as  auxiliary ;  and,  in  my 
reports  from  other  States  and  Territories  than  California,  have  used  the 
blanks  principally  as  suggestive  statements  to  my  corresi)ondents  and 
assistants  of  the  points  concerning  which  information  is  desirable. 
Residents  of  the  different  districts  have  been  appealed  to,  and  all  re- 
ports have  been,  as  far  as  possible,  controlled  by  comparison  with  data 
from  other  sources,  including  especially  statistical  publications  of  States 
and  counties,  shipments  of  bullion  by  express,  population  and  ruling 
rates  of  wages  in  different  districts,  statements  of  merchants,  duration 
of  the  mining  season  for  i)lacers,  supply  of  water,  &c.  This  mixed  ^s- 
tem  is  the  best  that  can  be  adopted  under  the  limited  appropriations 
made  for  the  purpose ;  and  though  the  results  are,  in  many  instances, 
rather  estimates  than  statistics,  I  believe  they  are  sufficiently  accurate 
to  possess  practical  value. 


CHAPTER  II. 

INYO   COUNTY. 

A  great  deal  of  activity  ha«  i)revailed  in  this  county  during  the  year. 
The  discovery  of  the  richness  of  the  veins  at  Cerro  Gordo  and  vicinity 
has  attracted  much  population,  and  over  seven  hundred  claims  have 
been  taken  up.  A  few  of  these  mines  had  been  worked  before  by  Mex- 
icans, but  to  only  a  small  extent.  During  the  last  year,  however,  a 
great  many  mines  have  been  opened,  and  they  have  yielded  astonishing 
quantities  of  argentiferous  lead  ores.  The  erection  of  furnaces  by  Messrs. 
Belshaw  and  Judson,  and  subsequently  by  many  others,  has  stimulated 
mining  operations  greatly,  because  the  poor  miners  who  had  no  other 
cai)ital  than  their  labor  were  thus  enabled  to  dispose  of  their  ores  to 
advantage.  The  district  is  well  furnished  with  everything  necessary  to 
carry  on  extensive  smelting  operations ;  wood  is  plehty,  and  the  dis- 
covery of  lire-clay  obviates  the  difticulty  first  encountered  in  construct- 
ing furnaces  which  would  resist  the  heat.  There  is  a  great  scarcity  of 
water  in  the  immediate  neighborhood  of  Cerro  Gordo  and  the  mines, 
but  a  plentiful  supply  of  it  down  in  the  valley.  Here  the  fui^naces  wili 
probably  have  to  bo  ultimately  located.  At  present  it  seems  that  no 
better  investment  for  capital  could  be  desired  than  in  the  erection  at 
a  suitable  place  of  large  smelting  works  capable  of  separating  the  silver 
from  the  leail  on  the  spot.  The  furnaces  existing  now  are  not  well  located 
and  are  likelv  to  suffer  from  lack  of  water  every  summer. 

The  distance  to  Los  Angeles,  where  the  product  of  the  furnaces  has 
to  be  transported  on  wagon  roads,  is  275  miles,  and  freights  are  there- 
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fore  very  bigli ;  labor  is  also  very  high,  as  will  be  seen  from  the  annexed 
tables,  and  c5oal  ha«  been  as  dear  as  twenty-eight  cents  per  bushel. 

Owens  Valley  is  a  fine  agricultural  district,  and  this  fact  will  undoubt- 
edly have  a  very  beneficial  influence  on  mining.  The  climate  is  mild, 
and  no  interruption  of  work  is  to  be  feared  in  the  winter. 

The  following  description  of  the  principal  mines  near  Cerro  Gordo  is 
from  the  pen  of  Mr.  W.  S.  Wiitson,  civil  and  mining  engineer,  a  gen- 
tleman who  has  visited  the  region  and  personally  inspected  the  mines : 

The  Cerro  Gonlo  mines  arc  located  in  the  Inj'o  Mountains,  a  range  running  i^nraUcl 
to  the  Sierra,  on  the  eastern  sitle  of  Owens  River  Vujh?y.  Tliey  are  distant  from  the 
beatl  of  Owens  Lake  about  twelve  miles,  in  a  southoasterly  direction.  The  district  for 
at  leaAt  ten  miles  on  a  line  with  the  general  range  of  the  mountain,  and  at  least  two 
miles  iu  width,  (as  far  as  has  been  prospected,)  is  undoubtedly  rich  in  the  various  kinds 
of  silver  ores,  argentiferous  galena  predominating.  Some  of  the  veins  are  extraordinii- 
rily  lar^e,  reaching  thirty-five  feet  in  width,  and  few  veins  are  less  than  eight.  The 
prevailing  **  wall  rock  **  is  marble,  of  a  grayish  color,  and  a  species  of  talcose  slate,  gen- 
fraUy  yellow  brown,  and  very  easily  worked.  There  are  about  sevtiu  hundrnl  locations 
vithm  one  mile  srjuare  where  Cerro  Gordo  village  is,  most  of  which  have  been  worked 
fer  three  aud  a  half  or  four  years,  and,  up  to  lesw  than  a  year  ago,  principally  by  Mex- 
icans, wh<»se  plan  for  beneficiating  these  ores  ha^  been  by  a  very  rude  kind  of  ^*  vas- 
wr,"  cheaply  constructed,  and  capable  only  of  working  very  rich  ores. 

Of  the  s«!ven  hundred  or  more  locations,  nearly  all  have  been  rnonj  or  less  developed, 
ill  showing  veins  of  greater  or  less  strength,  from  four  to  thirty  feet,  and  assaying 
from  $110  to  ${^,000  iu  silver  per  ton,  some  of  the  veins  also  showing  free  gold  iu  paying 
qoaotities. 

1  will  briefly  give  a  description  of  some  of  the  principal  veins  as  they  now  show 
from  the  ifliperfi»ct  workings  of  miners  who  have  had  no  capital  but  their  own  labor  to 
use  in  their  development.  So  far  as  I  am  aware,  no  other  capital  has  reached  this 
dtsstant  mining  camp  during  the  three  years  the  district  has  been  known  to  exist. 

Houtei,  etc. — The  usual  routes  of  travel  are  three : 

1.  By  the  way  of  Los  Angeles,  which  is  the  port  of  entry  to  these  districts,  and  from 
which'Cerro  Gordo  is  distant  two  hundred  au<l  eighty-six  uiile.M,  in  a  northeasterly 
direction.  This  rout<5  can  be  traveled  by  heavily  loaded  trains,  all  times  in  the  year, 
in  aliout  sixteen  days.  The  charge*  for  freight  are  six  cents  i)er  x>ound  out,  and  from 
threi*  to  six  for  n*tum  fn*ight. 

2.  By  the  Central  PjMiitic  railroad  to  Reno  Station,  thence  by  stage  to  Cerro  Gordo 
direct,*  in  abont  seven  days. 

2w  By  Gilroy,  thence  by  stage  to  Havilah,  in  Kern  County,  or  Kern  River;  thence 
tbn>ogh  Walkers  Pass  or  the  Kern  River  trail,  as  the  travelers  may  select.  Either 
rrinte  can  be  traveled  in  six  days,  and  if  by  Walker's  Pass,  there  is  a  good  wagon  road 
the  entire  distance  fn>m  Gilroy  to  Cerro  Gordo. 

As  before  intimated,  the  mines  opened  hcn^  show  mostly  carbonates,  tnngstate  and 
aolpharets  of  lead ;  carbonates,  gray  sulphuret,  and  silicate  of  co]>per ;  and  antimony — 
tbe  carbonates  an<l  sulphurets  of  I(uid  carrying  generally  from  twenty-eight  to  liity- 
Ire  per  cent,  of  lead,  and  much  silver. 

F\re^erg, — ^This  mine  is  sitimted  high  on  Bnena  Vista  Mountain,  its  tunnels  opening 
flDtbe  streets  of  Cerro  Gordo.  It  consists,  so  far  as  developed,  of  three  parallel  veins, 
cit  by  a  tunnel  five  hundrwl  feet  in  length.  The  fn)nt  vein  is  thirty-two  feet  in  width 
ad  twelve  hundrcfl  feet  long,  of  carbonates  and  sidphates  of  lead,  carrying  from  8100 
tit300  per  ton  of  silver,  with  marble  for  a  foot,  aud  clay  slate  for  hanging  wall.  From 
tfe  level  of  the  tunnel  to  the  surface,  a  height  of  otic  hundred  and  nine  feet,  it  can  be 
Worked,  from  which  two  men  discharge  through  the  winzes,  sometimes,  as  high  as  sixty 
hss  of  ore  per  day.  Vein  No.  2  is  nearly  all  sulphate  of  lead,  with  antimony,  carrying 
•boat  $126  per  ton  of  silver.  Its  length  between  walls  is  from  four  to  eight  feet,  ami 
fiom  the  head  of  the  tunnel  to  the  surface  one  hundred  and  sixty  feet.  The  length  of 
ti*  vein  is  fourteen  hnndnnl  feet.  Vein  No.  3  is  eastwanl,  and  parallel  to  No.  1  and 
^  %  and  is  of  a  similar  character  to  No.  1.  It  is  fourteen  hundred  feet  in  length,  and 
•boat  twelve  feet  wide  between  walls.  From  the  tunnel  to  the  surface  is  about  two 
kmdml  and  twenty-five  feet,  and  will  yield  not  less  than  either  of  the  two  front  veins. 

The  facility  of  mining  the  ores  in  these  veins  makes  this  mine  a  most  desirable  prop- 
erty. Little  or  no  powdc^r  is  required  in  extracting,  and  the  ore  is  sold  at  the  "  dump  '* 
toBelshaw  &.  Co.,  the  owners  haviuj^  no  reduction  works  of  their  own. 

' *  . — ^This  mine  has  been  considen'd  the  best  mine  in  the  district,  and  worked 


^fiogft  than  the  Fr«iberg,  and  more  fully  opened,  although  in  purely  Mexican  style. 
It  it  like  the  Freiberg,  (and,  in  fiict,  nearly  all  th(?  veins  in  the  hill,)  having  a  heavy 
^cpoiit  of  what  is  known  as  galena  ore,  and  contains  carbonate  and  tungst^te  of  lead, 
*Nleof  the  ore  yielding  as  high  as  $800  in  silver.  It  is  ^vorked  from  the  Cerro  Gordo 
^•▼ine  along  the  river  by  tunnels,  which  will  command  to  the  surface  about  two 

H.  Ex.  Doc.  207 2 
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hundred  feet  in  height.    This  property  has  been  recently  sold  for  $20,000,  or  $12  50  p 
foot. 

San  Benito. — ^Tbis  mine  is  west  of  the  Freiberg,  and  east  of  the  Ignacio.  The  vein 
about  six  feet  wide,  with  clear  walls  of  alabaster  or  marble  and  yellow  clay  aUi 
The  ore  taken  out  of  this  vein  yields  from  |289  to  $1,490  per  ton  in  silver.  The  loc 
debris,  forming  a  casing  between  the  walls  and  the  vein,  as  well  as  the  vein  itself,  oc 
tain  free  gold  in  considerable  quantities.  None  of  this  vein  matter,  except  the  so] 
ore,  has  be«n  yet  worked,  for  the  want  of  water.  The  mine  is  worked  m>m  a  shi 
from  the  highest  part  of  the  outcrop,  and  has  been  opened  to  seventv-five  feet  in  dept 
by  a  shaft  ten  by  six  feet  wide.  It  has  an  opening  on  **  Cerro  Gorao  "  ravine,  and  o 
be  worked  in  the  same  manner  as  the  Ignacio,  along  the  vein,  if  thought  advisable. 

The  San  Benito  is  sixteen  hundred  feet  in  length.  The  ore  that  has  been  taken  o 
has  sold  for  an  average  of  $250  per  ton  to  the  smelting  works. 

Qtteen  City, — ^Tliis  mine  is  about  half  a  mile  south  from  "  Uppertown.''  It  is  work 
from  a  tunnel  of  about  one  hundred  and  twenty  feet,  and  two  shafts,  one  in  the  tnni 
and  one  outside  on  the  lead.  It  shows  a  vein  of  about  twelve  feet  in  width,  and  t 
height  from  the  head  of  the  tunnel  to  the  highest  point  on  the  vein  is  about  six  ha 
dred  and  fifty  feet,  from  all  of  which  ore  can  be  taken  out  through  the  tunnel.  T 
ore  smelts  from  $123  to  $369  per  ton  in  silver,  and  is  composed  of  sulphuret  of  lea 
with  a  trace  of  antimony,  it  is  what  is  called  here  a  ^'  galena "  mine,  and  workc 
aside  from  the  silver  it  contains,  as  a  flux  for  such  ores  as  the  San  Benito,  St.  Lon 
&c.  There  have  been  about  forty  tons  of  ore  taken  out  of  this  mine,  which  sold  < 
the  ground  for  about  $150  x)er  ton.  The  len^h  of  the  Queen  City  is  sixteen  hundr 
feet.    It  promises  to  be  one  of  the  best  mines  in  the  district. 

Carmel. — This  mine  is  one  thousand  feet  in  length,  near  the  head  of  Qneen  Ci 
Ravine,  half  a  mile  south  from  the  Freiberg,  at  the  foot  of  the  Buena  Vista  Mountai 
It  is  similarly  located  to  the  Freiberg,  and  a  tunnel  run  into  the  mountain  sho^ 
a  vein  of  twelve  to  fourteen  feet  in  thickness.  A  contract  has  been  made  to  run  six 
feet,  at  which  point  another  vein  of  very  rich  lead  ore  will  be  reached;  and  if  the  ta 
nel  runs  eight  hundred  feet,  probably  not  less  than  ten  other  veins  can  be  reachc 
The  front  vein  contains  sulphate  and  carbonates  of  lead,  carrying  about  $225  per  t-* 
in  silver.  This  veiu  is  one  thousand  feet  in  length,  and,  from  its  location,  can 
worked  at  the  minimum  cost  of  extracting  ores. 

Mexivana, — ^This  vein  is  on  Buena  Vista  Mountain,  about  half  a  mile  east  fhi 
the  Freiberg.    It  is  a  vein  of  about  six  feet  in  width  and  sixteen  hundred  feet 
length,  andlias  been  opened  by  a  tunnel,  showing  quartz,  in  which  are  found  carbona 
of  lead,  gray  sulphurets  and  silicate  of  copper.    It  carries  from  $253  to  $791  per  ton 
silver. 

San  Cristobal, — This  mine  is  near  the  Queen  City,  and  has  a  tunnel,  disclosing 
vein  of  about  four  feet  in  width  and  fourteen  hundred  feet  in  length,  of  pay  oi 
Tlio  ore  is  of  the  same  general  character  as  that  of  the  Mexicana,  and  contains  si 
phuret  and  carbonate  of  lead  enough  for  smelting  purposes.  By  smelting  process  tl 
ore  has  yielded  about  $213  per  ton. 

Gran  Poder, — This  miue  is  about  a  quarter  of  a  mile  north  from  the  Freiberg.  It 
opened  by  a  tunnel,  and  discloses  a  vein  of  about  sixteen  feet  in  width.  The  mine 
fourteen  hundred  feet  in  length.  The  ore  is  of  nearly  the  same  character  as  that 
the  Mexicana.  It  contains  carbonate  and  sulphuret  of  lead.  By  smelting  process 
has  averaged  three  hundred  dollars  per  ton. 

St,  Louis. — ^This  mine  is  near  the  Queen  City,  about  one  mile  south  from  the  Fn 
berg.  It  has  been  opened  from  Queen  City  Ravine  by  an  open  cut,  and  shows  a  ve 
of  tiiree  to  six  feet  in  width,  with  ^reat  facility  for  mining.  The  ore  is  of  the  san 
character  as  one  vein  of  the  Queen  City — a  sulphate  of  lead  with  a  trace  of  antimoni 
silver,  and  containing  about  one  hundred  and  thirty  dollars  per  ton  in  silver.  The  1 
cation  is  one  thousand  feet  in  length,  well  oi)ened,  and  from  the  level  of  the  tunnel 
the  outcrop  on  the  hill  shows  available  ore  for  about  five  hundred  feet. 

San  Gregorio, — On  the  west  slope  of  Buena  Vista  Mountain.      It  is  two  thonsai 
*feet  iu  length,  opened  by  a  tunnel  of  twenty  feet,  disclosing  a  vein  of  hard  or 
similar  to  the  Mexicana.    The  vein  is  from  four  to  eight  feet  in  width,  and  easr 
worked. 

The  rock  taken  out  runs  from  $120  to  $400  per  ton,  by  smelting  process,  in  silver. 

St  Arnold  and  Santenelle, — On  the  west  slope  of  Buena  Vista  Mountain,  near  the  Si 
Gregorio,  are  parallel  veins  running  north,  eighteen  degrees  east.  Both  are  opened  I 
tunnels  of  various  lengths,  and  disclose  veins  of  argentiferous  galena  with  antimon 
They  run  from  eight  to  ten  feet  in  width,  and  fourteen  hundred  feet  in  length.  Tl 
veins  are  inclosed  iu  walls,  similar  to  the  San  Benito— that  is,  gray  marble  and  df 
slate. 

fVashington  and  Col/ax. — In  a  parallel  range  to  the  Inyo  Mountain,  eighteen  mil* 
cast  from  Cerro  Gordo.  They  are  rich  in  native  and  antimonial  silver.  They  ai 
generally  from  six  to  twelve  feet  iu  width  of  pay  ore,  which  has  been  worked  at  tl 
melting  furnace  at  Cerro  Gordo  with  extra  iriiuriry  r^jsults,  ranging  from  $500  i 
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^1,500  per  ton.  The  range  is  abundantly  supplied  with  wood  and  water,  easy  of  ac- 
cess, and  only  awaits  the  aid  of  capital  to  make  the  mines  the  most  valuable  in  this 
wcticMi  of  the  country.  Some  of  the  ores  of  the  Washington  have  assayed  as  high  as 
$0,680  per  ton  in  silTer. 

Jo9^khie. — Near  the  St.  Lucas,  on  the  northeast  slope  of  the  Buena  Vista  Mountain. 
The  vein  is  six  feet  in  width,  of  an  ore  similar  to  the  Belmont,  which  assays  $2G7  in 
Kilrer.  It  is  a  carbonate  of  lead,  with  antimony.  The  vein  is  one  thousand  feet  in 
length,  and  can  be  made  to  snpply  fifteen  to  twenty  tons  of  ore  per  day. 

(Mker  mines. — ^The  General  Lee,  twelve  hundred  feet;  Passport,  twelve  hundred; 
St.  Audr^,  one  thousand;  and  San  Miguel  de  la  Cruz,  fourteen  hundred,  are  wor- 
thy of  notice.  These  mines  have  all  been  opened,  and  show  veins  principally  of 
j^na,  from  three  to  fifteen  feet  in  width.  They  are  located  ou  various  iiortious  of  the 
west  side  of  Buena  Vista  Hill,  within  half  a  mile  of  Cerro  Gordo,  and  fi*om  them  large 
oiuntities  of  valuable  ore  have,  from  time  to  time,  been  taken.  They  have  not  been 
taoroughlv  tested  as  to  their  individual  value,  but,  from  the  appearance  of  the  ores 
diacoTered  and  in  sight,  there  is  no  doubt  of  their  being  as  good  mines  as  any  on  the 
Boena  Vista  Mountain.  The  Belmont,  St.  Lucas,  and  many  others,  lying  on  the  east 
aide  of  Buena  Vista  Mountain,  have  been  developed  to  a  considerable  extent,  and  show 
rock  generally  carrying  about  nine  per  cent,  of  sulphate  of  lead,  and  exhibiting  work- 
\a^  resnlta,  by  smelting,  of  from  $250  to  $800  per  ton  in  silver.  Many  of  these  veins, 
with  ample  means  for  their  development,  will  become  valuable  property. 
Directumf  dip,  etc, — ^The  general  dip  of  the  veins  on  the  Buena  Vista  Mountain  is 

wathwest,  at  an  angle  of  about  seventy  degrees  with  the  horizon.    The  direction  is, 

•orth  sixteen  to  twenty  degrees  east. 
The  wall  rock,  in  all  cases,  is  remarkably  even,  both  as  to  surface  and  direction ; 

md  80  far  as  the  mines  that  have  been  most  extensively  worked  show,  there  can  be  no 

tobt  of  their  being  true  fissure  veins. 
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ll^tiuMte  of  c&Bts  of  mining  and  reducing  ores  in  Cerro  Gordo  district^  Inyo  Countf/j  California^ 

reported  b^  W,  8.  Watson^  July  1, 1869. 

Population  of  district :  Fifteen  hundred. 
Wa^9  of  first-olaas  miners :  Four  dollars  per  day: 
Waj^es  of  Aurfiice  laborers :  Three  dollars  per  day. 
("<>st  of  lumber :  One  hundred  dollars  per  thousand. 
C<K(t  of  mining  timber :  Forty  dollars  per  thousand. 
Cinut  of  common  powder:  Eicht  dollars  for  twenty-five  pounds. 
C'cist  of  giant  powder :  One  dollar  and  fifty  cents  per  pound. 
C'ust  of  gnicksilvcr :  None  used. 

0>Ht  of  m^ight  ftt)m  San  Francisco:  One  hundred  and  forty  dollars  per  ton. 
Vmt  of  fuel :  Six  dollars  per  cord. 

l'<i«t  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  «&c.:  Twenty 
thtMuond  dollars. 
0«t  of  twenty-stamp  mill,  freight,  erection,  &c.:  Forty  thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore :  One  dollar. 
Mine*  from  which  this  is  reporte<l :  FreilM»rg,  Queen  City,  Ignacio,  Sacramento. 
Character  of  rock  at  those  mines :  Sulphurets,  carbonates  of  lead,  and  argentiferous 

galena. 
Depth  of  mine:  Worked  from  tunnels. 
Mikximnm  miniuf^  cost  per  ton  :  Five  dollars. 
Mines  from  which  this  is  reported :  San  Benito,  Belmont,  St.  Lucas. 
Character  of  rock,  «&c.:  Sulphurets,  carbonates,  tungstate  of  lead,  and  argentiferous 

galena. 
D^th  of  mine:  worked  from  tunnels. 
Character  of  process  employed :  Smelting. 
Awrage  mining  cowt,  per  ton :  Two  dollars  and  fifty  cents. 
Average  smelting  cost,  per  ton  :  Ten  dollars. 
Avuiage  pulp-assay  of  on* :  Two  hundred  dollars  per  ton. 
Average  yield  of  ore :  One  hundred  and  fifty  dollars  i>er  ton. 

/.'oMirfci.— This  district  hsH  Imhmi  very  imi>erfectly  prospected,  principally  by  Mexi- 
cuu^t,  nntil  this  summer,  when  others  commenced. 


UINE8  AMD  UINING  WEST  OF  THE  BOCEY  H0VNTAIN8. 


Sll)pi»      JWA  fi     ,--  [ 


Sis 

i 

"DMinJil  Ji)8 

i 

i 

^^«d^ii 

1 

a 

1 

■nimjowdo 

§ 

fe 
a 

" 

-«q.i>^.illtm 

1 

*■ 

■»ipj*,soiBia 

1 

t- 

i 

■ 

5 

■owntm 

3 

■ddnn*  mi\»ii. 

3 

1 

•«lai«i«jo-os 

" 

"=82 

1 

u«Mrf  jamais 

K! 

1 

1 

1 

1 

■ 
1 

1 
1 

1 

i 

; 

I 

it 

:a 
'4. 

;] 

IS 

1 

1 

1 

I 

a 

i 

I 

J  I 

i  I 


-4n|iu  aSauAT  I 


a^s  s  I 


III 
111  ^° ' 


JiJ  I 

ill  i  1 


III  I  I 

111  s  I 


lit  I 


CONDITION   OF  MINING  INDUSTRY— CALIFORNIA.  23 

CHAPTER  III. 

MARIPOSA  COUNTY. 

The  principal  operations  carried  on  in  this  county  have  been  those  of 
the  Mariposa  company,  anid  the  Oaks  and  Keese  mine,  both  of  which 
were  mentioned  in  my  last  report.  Concerning  the  former,  numerous 
official  reports  have  been  published  during  the  year,  the  company  hav* 
ing  adopted  the  praiseworthy  policy  of  advertising  its  stockholders  and 
the  public  of  the  progress  of  it^  operations  more  frequently  than  by 
anDual  reports.  The  mines  worked  have  been  the  Josephine,  Pine  Tree, 
aud  Mariposa.  Mr.  F.  Goodsell,  the  company's  engineer,  reports  under 
date  of  September  1,  1869 : 

The  amount  of  dead- work  done  at  the  Maripoea  mine  has  exposed  a  larse  quantity 
of  ore,  and  there  is  sufficient  bn^adth  of  ore-ground  uncovered  in  the  various  shafts, 
drifts,  and  wings  to  furnish  a  sujtply  for  a  considerable  time.  About  four  hundred  tons 
are  already  mined,  and  with  the  present  number  of  miners  we  can  prosecute  the  neces- 
Biy  dead-work,  and  furnish  daily  all  the  ore  the  mill  can  pulverize.  The  ore  now 
hnng  taken  out  i«  rich,  showing  free  coarse  gold  thronghout.  The  limited  number  of 
miners  engaged  in  the  Josephine  mine  are  making  good  progress,  although  working 
at  many  different  points.  Stoping  in  the  rich  shoot  of  ore  recently  opened  east  of  the 
mtin  shaft,  and  driving  the  level  underneath,  progresses  rather  slowly,  owing  to  the 
great  breadth  of  vein.  Altogether,  the  mine  is  lookiug  well,  and  in  condition  to  furnish 
iteadUy  a  large  quantity  of  ore.  Most  of  the  ore  recently  stoped  in  this  mine  is  stored 
in  the  'west  shallb  for  further  use;  the  Pine  Tree  mine  at  present  furnishing  a  large 
portion  of  the  ore  that  is  sent  to  the  mills.  This  mine  is  looking  splendidly.  The  large 
Dnmber  of  men  now  employed  has  gpreatly  improved  its  appearance.  The  extension  of 
the  engine  drift  eastwaid  has  disclosed  tne  well-known  '^  Garden  shoot,''  so  rich  in  the 
upper  levels.  The  **  big  stope  "  west  of  the  main  shaft  is  looking  better  than  ever,  and 
never  since  work  was  resumed  has  the  mine  generally  been  so  promising.  There  is  now 
oprn  and  proved  over  nine  hundred  feet  norizontal  length  of  ore-bearing  ground, 
with  the  present  force  of  miners  there  is  being  sent  to  the  mill  thirty  tons  of  ore  daily, 
and  at  the  same  time  carrying  forward  a  fair  amount  of  dead- work.  A  few  tons  of  ore 
hive  been  sent  for  testing  to  the  Benton  mills,  from  the  shaft  of  the  "  Green's  Gulch  " 
mine,  where  there  is  a  large  quantity  of  ore  standing  in  sight.  Ore  from  this  source  is 
not  required  at  present,  us  we  have,  according  to  estimates — 

Tons. 

At  the  Benton  miUs 1.800 

J^tored  in  Josephine  mine 300 

<>n  rarface  at  Mariposa  inino ♦  40i) 

Miicellaneons : 100 

Aggregate v 2,600 


The  following  may  be  assumed  as  a  low  estimate  of  the  quantities  to  depend  upon. 
Wing  mostly  uncovered : 

Tons. 

Hariposa  mine 2, 500 

Josephine  mine 3,  bOO 

Pine  Tree  mine 15,000 

Aggregate 21,000 

And  in  the  known  reserves : 

Tons. 

wposamine 6,000 

Whine  mine 9,000 

*^ne  Tree  mine 15,000 

Aggregate 30,000 

This  estimate  does  not  include  ores  that  extend  beyond  iioiuts  that  huvo  been  tested 
y.the  lowest  drifts  and  the  various  shafts  and  winzes.    The  value  of  these  ores  can 
be  detennined  by  fhrther  working. 

*8ee  diagrams  of  Josephino  and  Pine  Tree  in  mj*  last  report. 
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The  i)rocess  of  dry-crushing  and  amalgamation  with  Ryerson's  appa- 
ratus, described  in  my  last  report,  has  been  rejected,  after  trial  upon  a 
larf^e  scale.  The  machinery  gave  favorable  results  at  the  Little  Bear 
Valley  mill,  where  I  saw  it  in  operation  in  1868 ;  but  it  has  been  found 
in  many  respects  unsuited  to  extensive  operations.  It  was  always 
acknowledged  to  be  more  expensive  than  the  ordinary  Oalif<Mmia  pro- 
cess. The  necessity  of  dry-crnshing,  to  begin  with,  was  a  great  econom- 
ical disadvantage.  In  spite  of  the  claims  of  numerous  inventors,  I  have 
yet  to  see  a  dry-crushing  apparatus  that  will  accomplish  as  much  with 
the  same  power  as  a  good  stamp-battery,  cinishing  wet.  The  items  of 
repairs,  danger  from  fire,  and  noxious  effects  of  quicksilver  fumes,  which 
could  not  be  calculated  from  working  results  in  a  small  mill,  have  l)eeii 
found  extremely  serious  in  larger  operations,  and  constitute  a  consider- 
able addition  to  the  acknowledged  costs  of  the  Eyerson  process.  It 
should  be  pointed  out  that  many  of  the  drawbacks  to  that  process  are 
of  such  a  character  that  they  are  not  ameliorated  by  a  decrease  in  the 
cost  of  labor ;  while,  on  the  other  hand,  the  ordinary  stamp-mill  pro- 
cess is,  by  this  cause  and  by  constfint  improvement  in  machinery,  grow- 
ing steadily  both  cheaper  and  more  effective.  Its  principal  deficiency, 
the  loss  of  sulphurets,  is  not  remedied  by  the  Eyerson  method  ;  and  the 
subsequent  treatment  of  this  material  by  concentration  and  chloriua- 
nation,  pan-amalgamation,  or  otherwise,  is  as  easy  in  one  case  as  in  the 
other.  The  experience  of  the  Oaks  and  Eeese  mine,  in  the  immedijite 
neighborhood  of  the  Mariposa  estate,  where  improved  wet  amalgama- 
tion is  very  successfully  used,  led  to  a  comparative  test  in  November 
last,  at  the  Benton  mills,  between  the  wet  and  dry  methods,  the  conse- 
quence of  which,  I  am  informed,  was  the  rejection  of  the  latter. 

The  production  of  bullion  during  1869  was  considerably  hindered  by 
these  experiments  and  by  the  necessary  dead- work,  and  did  not,  so  far 
as  I  can  learn,  exceed  $100,000.  The  company  began  the  year  1870  un- 
der better  auspices,  and  is  now  reported  to  be  producing  about  $1,000 
per  day,  with  constructions  in  progress  that  will  largely  increase  the 
capacity  of  the  mills,  which  is  still  inadequate  to  the  production  of  the 
mines.  More  exact  statements  will  be  nmde  in  the  company's  annual 
report  in  March,  1870. 

The  Oaks  and  lieese  mine,  under  the  skillful  management  of  Mr. 
Cassell,  has  continued  to  produce  bullion,  at  the  rate  as  reporte<l, 
of  $30,000  monthly,  throughout  the  year. 

I  have  no  reports  of  other  important  operations  in  the  county. 


CHAPTEE  IV. 

TUOLUMNE    COUNTY. 

Mining  has  not  been  very  fiourishiug  in  this  county  during  the  lastr- 
year.  The  following  letter  from  W.  G.  Heslep  furnishes  such  general, 
remarks,  as  will  permit  a  clear  insight  into  the  circumstances  surround — 
ing  mining  in  the  county  at  present : 

Jamestown,  August  25f  1869. 

Deak  Sir  :  In  fiUing  up  your  blank  sohednles  I  have  aimed  to  give  a  tnie  estimate  of" 
tlie  facts  wished  for  in  the  schedules.    They  may  not  be  strictly  correct  in  every  par- 
ticular, but  sufficiently  so  for  all  practical  pui*p()se.s.    The  mining  interest  in  this  county 
at  present  is  somewliat  depressed,  owing  to  various  causes;  many  of  the  owners  are 
men  without  capital  and  are  dependent  entirely  upon  the  yield  of  tho  mines  to  meet 
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nit  <leinan<l»  for  exploring,  developiuj;,  and  all  working  expcuseH.  Spcculntion  in 
uiiuing  property  the  last  few  years  has  had  a  depressing;  iuduencc.  Discoveries  in  other 
jtortions  of  the  country  have  taken  away  capital  and  population;  legitimate  mining 
iuw  been  to  some  extent  destroyed  by  unprincipled  speculators,  who  have  practiced 
th(.>  vilest  frauds  upon  unsuspecting  parties,  selling  worthless  mine«  and  expending 
hirjfe  amounts  of  money  without  the  least  prospect  of  reimbursement.  Three-fourths 
of  the  mills  in  the  county  are  lying  idle  at  present  owing  to  various  causes ;  in  most 
{■;!«•,  however,  it  is  only  temporary.  I  have  no  data  to  give  me  an  idea  of  the  amount 
of  bnllion  produced,  but  my  impression  is  that  it  is  not  over  one-half  of  what  it  has 
'•Ht>n  during  the  last  two  years. 

Hopinfi^  tuat  the  facts  given  will  assist  you  some, 
I  remain,  youn*,  trulv, 

W.  G.  HESLEP. 

R.  W.  Raymond,  Esq. 


/ 
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Ettimale  of  co9U  of  mining  and  rcdncing  ores  in  Tuolnmne  County  district,  Tuolumne  County, 

Califimia,  reported  by  W.  G.  Heslep,  July  ],  1869. 

Wages  of  first-clasA  miners :  Three  dollars  per  day. 

Wages  of  second-class  miners :  Two  dollars  to  two  dollars  and  fifty  cents  por  day. 
Wages  of  surface  laborers:  Two  dollars;  Chinese,  seven  to  nine  dollars  per  weiik. 
Cost  of  lumber :  Two  dollars  per  thousand. 

Cost  of  mining  timber :  Four  cents  per  running  measure,  twenty-five  dollars  per 
thousand. 
Cost  of  common  powder :  Three  dollars  and  fifty  cents  to  four  dollars  per  keg. 
Cost  of  giant  powder :  One  dollar  and  fifty  cents  per  pound. 
Cost  of  ouicksilver:  Sixty  to  sixty-five  cents  per  pound. 

Cost  of  treight  from  San  (Vancisco :  one  and  a  quarter  to  two  cents  per  ponud. 
Cost  of  fuel :  Five  dollars  per  cord ;  in  timber  region,  three  dollars. 
Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &.c, :  Kight 
thousand  dollars. 
Cost  of  twenty-stamp  mill,  freight,  erection,  &c, :  Fifteen  thousand  dollars. 
Minimum  inininf^  cost  per  ton  of  ore :  One  dollar;  two  dollars;  four  dollars. 
Mines  from  which  this  is  rei>orted :  Heslep,  Golden  Rule,  Griffin. 
Character  of  rock  at  those  mines:  Talc  and  chloritic  slate  and  quartz;  slate  and 

qnartz;  quartz. 
Depth  of  mines :  One  hundred  and  sixty  feet ;  one  hundred  and  fifty  feet ;  four 
hundred  feet. 
MaTimnm  mining  cost  per  (on :  Forty  dollars ;  six  dollars ;  six  dollars. 

Character  of  rock,  &c. :  Quartz,  containing  antlmonial  sulphide. 
Minimum  reduction  cost :  Three  dollars  per  ton. 
Name  of  mill,  and  number  of  stamps :  Rawhide  Mill ;  twenty  stamps. 
Character  of  process  employed :  Battery  amalgamation  and  pans. 
Maximum  milling  cost :  Ten  dollars. 
Name  of  mill,  and  number  of  stamps :  Confidence  Mill ;  twenty  stamps. 
Character  of  process  employed :  Battery  amalgamation  and  pans. 
Ayenge  mining  cost  per  ton :  Four  dollars. 
ATerage  milling  cost  per  ton :  Two  dollars. 
Averaffe  yield  of  ore :  Fifteen  dollars. 

Rewmm.^A  water  mill  with  pans  and  ten  stamps  will  cost  $10,000.  Without  pans 
18,000.  Steam  mill  with  pans  $12,000.  Without,  $10,000.  Some  of  the  above  is  esti- 
Bated,  but  as  near  the  facts  as  was  i>o6sible  to  ascertain  in  the  short  time  allowed  me. 

Bdmm  of  the  production  of  gold  and  silver  for  the  Golden  Rule  mine,  Tuolumne  County,  Cali- 
fornia, for  ike  year  ending  July  1,  1869,  reported  by  ff  iti.  Bosworth, 

Mill,  Golden  Rule;  owner,  corporation;  location,  Tuolumne  County,  two  and  a  half 
Buks  louth  of  Jamestown ;  mine,  gold ;  nniuber  of  tons  of  ore,  3,670 ;  average  yield, 
IS  05;  total  product,  $2,204  32 ;  time  of  running,  280  days ;  average  number  of  stamps 
numing,  15;  whole  number  of  stamps  in  mill,  15;  power,  water. 

Brnarks, — ^This  comfiany  is  noted  for  having  paid  dividends  for  several  years  on  low 
Snde  qnartz. 

itHrntk  of  the  costs  of  mining  and  reducing  ores  at  Golden  Rule  Mine,  Tuolumne  County,  re- 
ported by  W.  Bosworth,  president  of  the  company,  July  1, 1869. 

Wages  of  first-class  miners :  Three  dollars  per  day. 
Wages  of  second-class  miners :  Two  dollars  and  fifty  cents  per  day. 
Wages  of  surface  laborers:  Two  dollars  and  fifty  cents  per  day. 
Cost  of  lumber :  Twenty-five  dollars  per  thousand. 
Cost  of  mining  timber:  Nine  to  twelve  cents  per  running  foot. 
Cost  of  common  powder :  Three  dollars  per  keg. 
Cost  of  quicksilver :  Sixty-five  cents  per  pound. 
Coit  of  neight  from  Stocxton :  One  and  one-eighth  cent  i)er  i>ound. 
Cost  of  fhef:  Oak,  five  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &,c. :  Seven 
ttwMmd  dollara—  water  power. 
Coat  of  twenty-stamp  mill,  freight,  erection,  Sui. :  Fourteen  thousand  dollars. 
Minimun  mining  cost  per  ton  of  ore :  Three  dollars  and  fifty  cents. 

Mine  firom  which  this  is  reported :  Golden  Rule. 

Chanieter  of  rock  at  that  mine :  Slate  and  quartz. 

Depth  of  mine :  Two  hundred  and  ten  feet. 
IGUing  cost :  From  one  dollar  and  fifty  cents  to  one  dollar  and  seventy-five  cents 
Fcrtoo.    Amalgamation  in  battery. 
Ckaneler  of  pioceM  emnk>ved :  Battery,  shaking  tables,  copper  plates,  and  arrastra. 
Ayerage  yiela  of  ore :  Six  oollars  and  five  cents  per  ton,  (fit>m  the  secretary's  report 
^  twelve  monilMi  ending  Jnly  13, 1869.) 
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Exhibit  of  producing  mines  in  Bine  Gulch  district^  Tuolumne  County y  California^  on  July  1, 

1869,  reported  by  Peter  Musser, 


Name. 

Owner. 

Character. 

Course. 

Dip. 

DimeDMions  of 
claim*. 

Efwrle  Mint* 

PhiladeJDhinCo.'  T^n<1« 

N.  Ej.  o.  W.  %)U^  ... 
N.E.  S.W.500... 

E.70O 

B.  about  70°. 
E 

2/200  feet. 

Shawmut  Mine .......... 

BoHton  Co  ■ 

New  York  Co  . . 

Lode 

Lode 

750  feet 

Jnckitonville  Mine  or  Clio. 

Name. 

C*»untry 
rock. 

Blae  slale. 
SUte 

Vein  matter. 

Ore. 

Averafre  value. 

Milli. 

Euffle  Mine 

Bandi>d  qnartz 
and  Mlatc. 

Banded  quartz . 

Banded  qnartz. 
Bunded  quartz 

$10  54  per  ton.. 

I  ten-»tamp. 

1  Moor'H  grinders. 
1  ten*staffip. 

Shawmnt  Mine 

Juckoouville  Mine  or  Clio. 

Blue  slate 

The  claims  are  on  the  mother  lode. 

Remark*. — The  Shawmnt  and  Clio  mines  are  not  worked.  The  Eagle  has  been  worked  since  1864  until  lait 
fall,  when  an  excera  of  water  compelled  the  company  to  put  up  pumpii,  also  making  repairs  on  the  mill.  TIii< 
we  have  done,  and  will  work  the  mine  again  next  month.  We  put  up  thirty-foot  ovemhot  water>wheel  tor 
the  pump  at  mine.  We  also  retimbered  tlie  shaft.  Cannot  give  date  of  discovery  nor  organisation  of  thii 
difetrict.  Population  small.  Chinese  camp  buys  placer  gold — $^),000  per  week.  Eagle  mine  work  three  chim- 
neys together,  three  hundred  feet  long.  V'eiu  matter,  twelve  feet  wide.  Pay  ore  from  two  to  six  feel  wide. 
Pay  on  foot  wall  banded  quartz  ;  between  pay  and  hanging  wall,  quartz  and  slate,  with  some  gold;  between 
pay  and  foot-wall,  soft  and  very  black  slate,  three  inches  to  two  feet  wide,  easily  removed  with  a  pick;  The 
|lU  54  per  ton  is  the  average  of  2,300  tonn. 

Estimate  of  cost  of  mining  and  reducing  ores  in  Blue  Gulch  districtj  Tuolumne  County,  Cali- 
fornia j  reported  by  Peter  Musser,  July  1,  1869. 

Wajjes  of  first-class  miners:  Three  dullars  per' day. 

Wages  of  second-class  niiuers:  Two  dollars  and  tifty  cents  per  day. 

Wages  of  surface  laborers :  Two  dollars  and  fifty  cents  per  day. 

Cost  of  lumber;  Twenty-live  dollars  per  thousand  feet. 

Cost  of  mining  timber:  Ten  to  fifteen  cents  per  foot. 

Cost  of  common  powder :  Two  dollars  and  seventy-five  cents  per  keg. 

Cost  of  giant  powder:  One  dollar  and  twenty-five  cents  per  pound. 

Cost  of  quicksilver :  Sixty  to  seventy  cents  per  pound. 

Cost  of  freight  from  San  Francisco  now  :  Seven-eighths  per  hundred- weight. 

Cost  of  fuel :  Wood,  four  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight^  erection,  &c. :  Eight 
thousand  to  nine  thousand  dollars,  (estimated.) 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Fourteen  thousand  to  fifteen  thoa- 
sand  dollars. 

Minimum  mining  cost  per  ton  of  ore:  Five  dollars  and  fifty  cents  per  ton,  including 
hoisting  and  pumping. 

Mine  from  which  this  is  rep<»rted :  Eagle  Mine,  Blue  Gulch,  Tuolumne  County. 
Character  of  rock  at  that  mine:  Banded  quartz. 
Depth  of  mine:  Three  hundred  and  seventy-five  feet. 

Maximum  milling  cost :  One  dollar  and  twenty-five  cents  per  ton. 
Name  of  mill,  and  number  of  stamps :  Eagle  Mill,  ten  stamps,  free  water. 
Character  of  process  employed :  Stamps  and  copper  plates. 

Average  yield  of  ore :  Ten  dollars  and  fifty-four  cents  per  ton. 

Remarks, — Power  at  mill,  free  water,  sufiicient  to  drive  fifty  stamps.  At  mine,  hoist- 
ing, thirteen-horse  steam-power.  Pumps,  five-inch  jilunger.  Power,  thirty  feet  over- 
shot water-wheel.    Capacity  of  wheel  one  hundred  inches  water. 

Our  sulphurets  pay,  by  chlorin.ition,  $200  i>er  ton.  Quantity  two  per  cent.,  or  two 
tons  to  every  one  hundred  tons  of  ore. 

Exhibit  of  Tuolumne  Mountain  minc^  Tuolumne  Countyy  on  the  \st  day  of  July,  1869,  re- 

ported  by  secretary  of  company. 

Name,  Tuolumne  Mountain ;  owner,  incorporated ;  character,  vein ;  course,  northeast 
to  southwest;  dip,  30^  west ;  dimensions  ot  claim,  1,650  feet;  country  rock,  slate  and 
granite ;  vein  matter,  a  quartz  mixed  with  cap  rock,  decomposed  quartz,  and  slate ; 
ore,  a  gray  and  blue  quartz,  showing  free  gold,  and  a  large  quantity  of  sulphurets; 
average  value  per  ton,  $30 ;  mills,  one.  The  mill  is  very  poor  and  inefficient — ^ligbt 
stamps ;  product  for  the  year  ending  July  1, 1869,  gross,  |30,000 ;  net,  $18,000.  Not 
worked  steadily. 

Estimate  of  costs  of  mining  apd  reducing  ores  at  Tuolumne  Mountain  Gold  and  SUcer  Mining 
Company  mine,  Tuolumne  County,  Californiaj  reported  by ,  July  1, 18ti9. 

Population  of  district :  Two  hundred. 

Wages  of  first-class  miners :  Fifty  dollars  i^er  month  and  found. 
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Wages  of  Aocoud-class  minere :  None  employecl. 
Wages  of  surface  laborers :  None  employed. 
Cost  of  linuber:  Forty  dollars  i)er  thousand,  (whip-sawed.) 
Cost  of  mining  timber,  $40  per  thousand,  (whip-sawed.) 
Cost  of  common  powder:  San  Francisco  prices,  freight  added. 
Cost  of  giant  powder:  San  Francisco  prices,  freight  added. 
Cost  of  quicksilver:  San  Francisco  i)rices,  freight  added. 

Cost  of  freight  from  Sonora :  Two  and  three  cenis  per  pound,  (ten  miles  packing.) 
Cost  of  fuel :  Can  be  had  for  the  price  of  chopping,  ^l  75  per  cord. 
Cost  of  ten-stamp  mill,  California  pattern,  inclndiug  freight,  erection,  &c.:  $10,000. 
Minimum  mining  and  milling  cost  per  ton  of  ore :  Twelve  dollars. 
Mine  from  which  this  is  rei>orted  :  Tuolumne  Moimtain  Gold  and  Silver  Mining 

Company. 
Character  of  rock  at  that  mine :  Gray  and  blue  quartz,  free  gold,  and  gold  sulphur- 

ets. 
Depth  of  mine  :  One  hundred  and  ninety  feet. 
Maximum  mining  onid  milling  cost  per  ton :  Fourteen  dollars. 
Number  of  stamps  in  mill :  Ten. 

Character  of  process  employed :  Wet,  common  battery. 
Average  yield  of  ore :  Thirty  dollars  per  ton. 

Remarhi, — There  is  a  tunnel  in  this  mine  of  four  hundred  feet  in  length,  striking  the 
kdge  at  the  depth  of  about  two  hundred  feet.  The  ten-stamp  mill,  the  stamps  being 
light,  crushes  only  from  four  to  five  tons  per  day.  Facilities  of  communication  are 
liUght,  and  enhance  expenses  considerably. 


CHAPTER  Y. 
CALAVERAS  COUNTY. 

Although  this  county  has  no  great  results  to  boast  of  in  either  quartz 
or  placer  mining,  there  has  nevertheless  much  activity  prevailed  during 
the  year.  The  Mattison  has  had  its  shaft  deepened  to  thi'ee  hundred 
feet,  and  shows  a  more  solid  ledge  at  that  depth,  the  slaty  matter  hav- 
ing javen  room  to  quartz.  A  Hogan  &  Water  furnace  has  been  erected 
at  this  mine  for  the  roasting  of  sulphurets.  The  shaft  of  the  Union 
miDe  is  now  one  hundred  and  fifty  feet  deep,  and  the  vein  is  here  fifteen 
to  t^'enty  feet  thick,  and  all  pay-rock.  The  Bovee,  Stickles,  Lightner, 
Utica,  Dr.  Hill's,  and  Angel's,  all  on  the  same  ledge  with  the  Union, 
have  not  been  producing  during  the  year,  although  most  of  them  were 
thought  of  very  highly  at  one  time. 

Barney  &  Co.,  the  Hilaria  Company,  Lewis  Brothers,  Mr.  Gashwiler, 
Sheldon,  Folsom  &  Co.,  and  the  Petticoat  Company,  have  worked  in  a 
small  way  during  the  year,  and  some  of  them  have  made  satisfactory- 
returns.  The  Lewis  Brothers  have  crushed  forty  tons  of  ore  from  their 
so^iaUed  "little  vein,"  which  are  reported  as  giving  quite  astonishing 
i^olts.  About  one-half  of  the  ore  was  first-class,  the  balance  second- 
class  rock,  and  the  fonner  is  reported  as  having  yielded  $214  per  ton, 
while  even  the  second-class  is  said  to  have  gone  as  high  as  $46  per  ton. 
If  80,  this  ore  has  probably  been  well  sorted;  but  even  at  that  such  a 
result  will  undoubtedly  lead  to  renewed  energy  and  activity  in  the 
mines  of  the  neighborhood. 

Prom  the  placer  mines  of  the  county  I  have  no  satisfactory-  reports. 
In  the  neighborhood  of  Calaveras  Town  gravel- mining  has  been  carried 
on  in  a  small  way  by  Chinese  and  others,  and  about  $0,000  worth  of 
<lo8t  was  sold  i)er  week  in  town  during  part  of  the  spring.  The  old 
Union  shaft  has  been  cleared  of  water  and  much  gravel  of  high  grade 
was  taken  out ;  it  was  also  ascertained  that  a  great  portion  of  that  for- 
merly worked  will  pay  for  re-washing.  On  the  whole  the  claims  worked 
have  paid  only  moderately,  and  big  strikes  have  been  of  rare  occurrence. 

The  discovery  of  extensive  iron  ore  deposits,  five  miles  from  Calaveras, 
» reported. 
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EtiiMMie  of  C09U  of  mining  and  reducing  ores  in  Lower  Calaveritas  mining  di^tricfy  Calaveras 

Countg,  CtUifomit^  reported  hg  J,  Rathgeb,  Julg  I,  1869. 

Population  of  dUtrict :  About  twenty-five,  all  included. 
Wages  of  firet-class  white  miners :  Fifty  dollars  and  boanl  per  month. 
Wages  of  ttecond-class  white  miners:  Tliirty-five  dollars  ana  board  jHsr  mouth. 
Wa«re8  of  surface  white  laborers :  Thirty  dollars  aud  board  per  month. 
Coett  of  lumber:  Twenty-five  dollars  per  thousand  feet,  delivered. 
Cost  of  mining  timber :  Twenty-five  dollars  per  thousand  feet,  delivered. 
Cost  of  common  powder :  Not  used. 
Cost  of  |riant  powder :  Not  used. 
C<»8t  of  quicksilver:  Sixty-five  cents  per  x>onnd. 

C<ist  of  freight  from  Stockton  to  San  Andreas :  Fifty  to  seventy-five  cents  i)er  hundred 
poiiu<lsi. 

Cost  of  ten-stamp  water  mill,  California  pattern,  including  freight,  erection,  &c.: 
FtHtr  thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore :  Two  dollars. 
Mine  from  which  this  is  reported  :  Union  mine. 

Character  of  rock  at  that  mine :    Gold-bearing  quartz,  opal,  brittle,  no  sulphuirets. 
Depth  of  mine:  One  hundred  and  fifty  feet. 
Maximum  mining  cost  per  ton  :  Two  dollars  aud  fifty  cents. 
Mine  from  which  this  is  reported :  Union  mine. 
Character  of  rock,  &c. :  Qold-bearing  quartz. 
Minimum  reduction  cost:  Fifty  cents  per  ton. 
Name  of  mill,  and  number  of  stamps :  Union  Mill ;  ten  stamps,  free  water. 
Character  of  process  employed :  Wet  stamp  crushing,  amalgamating  in  battery. 
Maximum  milling  cost :  Fifty  cents  per  ton. 
Average  mining  cost  per  ton :  Two  aollars  and  fifty  cents. 
Average  milling  cost  per  ton  :  Fifty  cents. 
Average  pulp-assay  of  ore:  Irregular,  gold  coarse  in  places. 
Average  yield  of  ore  :  Fifteen  dollars  per  ton. 
Banaris. — ^The  quartz  lode  varies  in  width;  five  feet  is  about  an  average. 

Ud  •/  wuUt  in  San  Andreas  and  Lower  Calareritas  mining  district^  Calaveras  Coantg,  on 

July  1, 1869,  reported  hg  John  Ilathgeb, 

Ktmeof  mill,  Union  Mill;  owners,  Union  Gold  Mining  Company;  location,  Lower 

Caltvsritas;  kind  ot  power,  water;  horse  power  of  engine, ;  number  of  stamps, 

tn;  weight  of  stamp,  Hxe  hundred  pounds ;  number  of  drops  per  minute,  sixty ;  height 
of  drop,  eight  to  ten  inches ;  diameter  of  die,  six  inches ;  diameter  of  shoe,  seven 
tBcbes;  eost  of  mill,  $4,000;  crushing  capacity  ]ierday,  eight  to  ten  tons;  size  of  screen, 
our  bvfour  feet ;  height  of  screen  alMve  die,  three  to  five  inches ;  cost  of  treatment,  per 
ton,  uirty-seven  and  a  half  cents  for  wages,  and  twelve  and  a  half  cents  for  wear  and 
tcir,^be. 

Report  on  West  Point  mining  districtf  by  Ira  H,  Reed, 

Fopnlation  of  district,  five  hundred. 

Kmnber  of  quartz  mills,  five,  vie :  One  battery  mill  of  eight  stamps,  known  as  the  Saca 
Hcfnmill;  one  of  five  stamps,  known  as  Sterling  mill;  one  arrastra  mill  with  two 
niftras,  known  as  the  Carlton  mill ;  one  ditto,  known  as  Schmidt's  mill ;  and  one  ditto, 
bown  as  the  Morris  mill. 

Tliete  mills  are  all  run  at  present  on  custom  rock,  with  the  exception  of  the  Saca 
rimm,  which,  with  the  mine,  was  lately  sold  to  Gawne  and  Frank,  who  are  now  run- 
u^  the  mill  on  rock  from  the  mine. 

Tm  Sterling  mill  is  not  doing  much,  nor  has  it  been  doing  much  ihe  past  year. 

Schmidt's  mill,  with  two  arrastras,  has  crushed  260  tons  up  to  date  auring  the  past 
XW,  averaging  $50  per  ton. 

Cadtoo's  mill  has,  probably,  crushed  100  tons  for  the  same  time,  averaging  l-'U)  per  ton. 

Caonot  say  correctly  what  the  Morris  mill  has  done  for  the  past  year,  but,  perhaps, 
kaa  not  emsbed  over  50  tons  of  |20  ore. 

Tliete  arrastra  mills  seem  to  have  the  preference  among  miners  here  as  saving  more 
pM  than  the  batteries,  though  they  run  at  higher  cost  and  employ  a  slower  process. 
Anttras  are  twelve  feet  in  uiameter,  and  driven  by  spur  wheels  ou  each  ena  of  the 
vUcr-wheel  shaft.  They  grind  two  charges  of  four  cargoes  each  (a  cargo  being  300 
ponids>  per  twenty-four  hoars,  a  primitive  battery  of  two  or  three  stamps  being  used 
to  crwii  or  break  the  rock  small  enough  for  the  arrastras  before  charging  them.  Aft^r 
^  mill  as  have  run  about  four  hours  quicksilver  is  added  to  the  pulp. 
.  Mieh  of  our  rock  goes  oat  of  the  district,i  viz.,  to  Harris's  mill,  (a  five-stamp  battery,) 
JaSiady  Galch,  to  he  crashed.  Probablv  200  tons,  averaging  $25  per  ton,  have  been 
dihea  tliere  daring  the  past  year  from  here.  ^ 

An  oar  milla  are  £iven  oy  water-power,  and  have  overshot  wheels.  The  charge  for 
Pittdfaig  loek  is  $5  per  ton  in  a  battery  mUl,  and  $6  66  in  an  anrastra.  Cost  of  hauling 
•vcfiges  about  $1  50  per  ton. 
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The  country  rock  is  granite,  and  blasting  ground  is  found  sometimes  from  the  snr 
face  and  sometimes  commencing  as  low  as  150  feet  in  depth.  Generally  the  cost  o 
extracting  the  ore  from  hard  ground  is  so  much  that  claims  will  not  pay.  The  ledge 
are  small  and  irregular,  pay  chimneys  or  bunches  occur  in  groups,  and  when  down  t^ 
hard  ground  the  gold  is  of  poorer  quality,  and  more  difficult  to  amalgamate.  A  genera 
theory  exists  that  by  going  down  in  some  of  these  localities,  where  manj'  paying  bunche 
have  been  met,  that  a  main  mother  ledge  will  be  found ;  but  as  yet  no  effort  has  been  mjidi 
to  prove  the  correctness  of  this  theory,  about  160  feet  being  the  greatest  depth  reached 

Cost  of  labor,  $3  per  day,  (first-class;)  second-class,  (Chinese,)  $1  50  per  day.  Cosi 
of  lumber,  ^2o  per  thousand. 


CHArXER  VI. 

AMADOR    COUNTY. 

This  county,  thoiigli  tbe  smallest  iu  the  State,  has  kept  up  its  reputa- 
tion as  one  of  the  most  successful  quartz  mining  counties.  Not  alone 
have  the  mines,  already  well  known  by  their  almost  unexampled  yield 
of  gold  during  the  past,  maintained  their  production,  but  also  com 
paratively  new,  or  at  least  almost  unknown,  mines,  have  contributed  tc 
swell  the  .aggregate  product  of  the  year.  Among  the  latter  may  ha 
named  the  Summit  mine,  on  Sutter  Creek ;  the  Lincoln  mine,  one  and  a 
half  mile  north  of  the  celebrated  Hay  ward;  and  the  Towbridge  mine, 
in  the  edge  of  Jackson.  The  Lincoln  mine  has  erected  new  and  com 
plete  hoisting  works,  and  the  Summit  mine  has  struck  very  rich  ores  ii 
their  lowest  (four  hundred  feet)  level.  The  new  chlorination  works  oi 
Sutter  Creek  are  in  successful  operation. 

The  ilay  ward  or  Amador  mine  (claim  1,850  feet  long)  has  struck  verj 
rich  ores  and  opened  up  large  reserves  in  the  lowest  levels  during  th« 
latter  part  of  1808 ;  it  is  now  1,350  feet  deep.  In  some  of  the  upj^ei 
levels  important  discoveries  of  valuable  ore  have  also  been  made.  Th< 
Badger  shaft  has  been  sunk  over  four  hundred  feet  since  last  year,  so  thai 
it  is  now  one  hundred  and  lifty  feet  deeper  than  the  lowest  level  in  th< 
mine  a  year  ago.    It  has  passed  through  a  new  and  very  rich  body  of  ore 

The  following  statements  of  receipts,  disbursements,  cost  of  mining  am 
milling,  &c.,  for  the  year  1869,  are  taken  from  the  report  of  the  company 

1»KCKIPTS, 

Cash  on  hand  December  31,1868 $11,681  5! 

Bullion 656,326  7! 

Sundries 38,072  » 

706, 080  0 

Disi5i:nsi:MEXT.>. 

Mine  account $160, 447  7i 

Construction  account 25, 885  7^ 

Eureka  MiU 35,161  2i 

NewMiU 32,366  5: 

Salarv'  account 11, 922  5( 

Dividends  13,  at  $8  i)er  share 384,800  01 

Sundry  accounts 52, 356  25 

Cash  on  hand 2,140  & 

706, 080  « 

The  total  assets  are  stated  at  8100,494  72.  The  ore  to  produce  the 
above  amount  of  bullion  aggregated  32,510  tons,  yielding,  therefore. 
$20  19  per  ton.  Cost  of  mining  32,510  tons,  $4  86 J  j  milling,  $1  97 J: 
total,  $0  83f  per  ton. 

From  the  Keystone  I  have  not  been  able  to  obtain  full  returns.  IU 
approximate  yield,  however,  throughout  the  year,  has  been  about  $25,0(K 
gross  and  $15,000  net  per  month. 
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imaic  of  costt  of  mining  and  reducing  ores  in  Suiter  Creek  districiy  Amador  Countffy  Cdti- 

forniaj  reported  oy  E.  W,  Hatch,  July  1,  iyG9. 

opniation  of  district:  Twelve  hnudrecl. 

'ikfgcs  of  tirst-cl^iss  miners :  Three  dollars  per  day. 

'ages  of  seeond-class  miners :  Two  dollars  sixty-two  and  a  half  cents  per  day. 

'ages  of  surface  laborers :  Two  dollars  and  twenty-five  cents  per  day. 

Mt  of  laml)er :  Twenty-eight  dollars  per  thousand  feet. 

Mjt  of  mining  timber :  Four  dollars,  average. 

>st  of  common  powder :  Two  dollars  and  seventy-five  cent^  per  keg  of  25  poands. 

Mt  of  giant  iwwder :  One  dollar  and  twenty-five  cents  per  x>ound. 

Mft  of  quicksilver  :  8ixty-tive  cents. per  pound. 

jet  of  freight  from  San  Francisco  :  Twenty  dollars  per  ton, 

wt  of  fuel :  Hve  dollars  and  fifty  cents  i)or  cord. 

inimuui  mining  cost  per  ton  of  ore :  Four  dollars. 

Mine  from  which  this  is  ro})orted  i  Amador. 

Char.icter  of  rock  at  that  mine,  main  vein :  Bluish  ribbon  rock. 

Depth  of  mine  :  Thirteen  hundred  and  fifty  feet. 

aximum  mining  cost  per  ton:  Five  dollars  and  twenty-five  cents. 

Mine  from  which  this  is  reported :  Amador. 

haraeter  of  process  employed :  Wot  crushing. 

venige  mining  cost  per  ton :  Four  dollars  and  sixty-seven  cents. 

verage  milling  cost  per  ton  ;  Two  dollars  and  fifteen  cents. 

venige  pulp-assay  of  ore:  Twenty-seven  dollars  and  thirty-eight  cents. 

verage  yield  of  ore  :  Twenty  dollars  and  thirty-four  cents. 

emarkn. — ^The  average  yield  of  ore  from  the  mine  for  the  year  1869,  will  be  3,000  tons 

month. 

of  mining  claims  in  Foster  mining  district,  Amador  County,  California,  on  July  1,  1869, 

reported  by  John  yiclioh. 

iamo,  Mark  lee  Mine;  owner,  Hanson  Marklee;  character,  vein  ;  course,  northwest 
I  Houtheant;  dii»,  northejist:  dimensions  of  claim,  twelve  hundred  feet;  country 
k.  «lat«* ;  vein  matter,  quartz  and  spar ;  ore,  gold-bearing  quartz ;  value  per  ton, 
rty  dollars  to  sixty  dollars,  by  mill  prices. 

tofmUU  in  Foster  mining  district,  Amador  County,  California,  on  July  1, 1869,  reported  by 

J,  Markka, 

^ame  of  mill,  Tynan  Mill ;  owner,  J.  Foster;  location.  Dry  Creek;  kind  of  power, 
am;  horse-power  of  engine,  twelve;  number  of  stamps,  twelve ;  weight  of  stamp, 
trhandn*d  pounds;  number  of  dro^is  per  minute,  sevent^'-five;  height  of  drop,  ten 
hes;  diameter  of  die,  eight  inches;  diameter  of  shoe,  eight  inches;  cost  of  mill, 
•*•<>;  enishing  capacity  i)er  day,  eight  tons ;  size  of  screen,  thirty-two  by  nine  inches ; 
';;lit  of  scn^en  above  die,  twelve  inches ;  amount  of  wood  consumed  per  day,  one  and 
i*-funrth  c<»rd  ;  cost  of  treatment  per  ton,  three  dollars. 

fUmarkM. — The  owners  of  this  mine  (Marklee  mine)  are  suffering  very  much  for  the 
mt  of  a  iK'tter  mill  or  )>rocess  for  reducing  the  ore  ;  a  great  deal  of  the  gold  is  con-" 
ned  in  a  sulphuret,  and  the  i>rocess  we  have  saves  only  the  free  gol^. 

timate  ofcostn  of  mining  and  reducing  ores  in  Foster  district,  Amador  County,  California, 

reported  by  J.  Marklee,  July  1,  1869. 

f*»pulation  of  district :  Thirty  persons. 

Vyap»s  of  first-chiss  miners  :  i^ixty  dollars  per  month,  with  board. 

^Vajjes  of  second-cUiss  miuers :  Fifty  dollars  per  month,  with  board. 

^a;j«»  of  surface  laborers:  Forty  dollars  i>er  month,  with  board. 

Cwt  of  lum)>er :  Sixteen  dollars  per  thousand. 

^'<«t  of  mining  timber  :  Two  dollars  per  hundred  feet,  running  measure. 

tyt  of  common  powder :  Five  dollars  i>er  keg,  eastern  powder. 

^|«»t  of  quicksilver:  fcjeventy-five  cents  jier  )>ound. 

Cost  of  fuel :  Two  dollars  and  fifty  cents  per  cord. 

Mine  from  which  this  is  reported:  Marklee  mine. 

Character  c»f  rock  at  that  mine :  Kne-grained  ribbon  quartz. 

lH*pth  of  mine :  One  hundred  feet. 
«uiumm  miniuju^  cost  i)er  ton  :  Six  dollars. 
Muunium  riHluction  cost :  Three  dollars. 

Xanie  of  mill,  and  number  of  stamps :  Tynan  mill,  twelve  stamps. 
Character  of  i>n>ce88  employeki :  Simple  stamping,  and  amalgamating  in  battery  on 
'PP<T  plates. 

Average  pulp-assay  of  ore :  Sixty  dollars  per  ton. 
Avcra;^  yield  of  oro :  Thirty  dollars  per  ton. 

^J^arw.— This  mine  was  disoovcrod  and  located  October  12, 186?.  We  use  for  hoisting 
•  k  fnmi  the  mine,  hoFse-power.  Names  of  the  owners  of  mine,  J.  Marklee,  J.  Nichols, 
'^^^Uauaon. 
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CHAPTER  VII. 

ELDORADO  COUNTY. 

This  county,  the  first  in  which  gold  was  discovered  in  California,  nod 
which  has  yielded  very  large  returns  in  the  earlier  periods  of  gold-mining, 
has  very  little  successful  mining  to  boast  of  during  the  last  year.  The 
rich  bars  along  the  several  forks  of  the  American  Biver  have  ceased  to 
pay,  and  few  quartz  mines  have  produced  satisfactory  results.  The  only 
exceptions  are  perhaps  the  Pacific  mine,  near  Placerville,  the  owners  of 
which  have  found  it  profitable  to  add  another  battery  to  their  mill;  the 
Crystal,  which  has  produced  from  sixty  to  eighty  ounces  per  week,  ex- 
tracted by  an  eight-stamp  mill ;  the  Still  wagon,  which  has  kept  its  five- 
stamp  mill  busy  most  of  the  time ;  and  the  Independence,  at  Browns- 
ville, the  ore  from  which  pays  from  twenty-five  to  forty  dollars  per  ton 
in  free  gold.  The  sulphurets  from  this  mine  assay  over  one  hundred 
dollars  per  ton. 

In  this  county,  near  Smith's  Flat,  is  situated  the  Silicon  mine,  a  mine 
which  furnishes  large  quantities  of  an  infusorial  earth.  This  material 
is  used  extensively,  under  the  name  of  electro- silicon,  for  the  polishing 
of  all  kinds  of  metals,  and  also  for  the  manufacture  of  dynamite. 

The  annexed  are  the  only  tabular  returns  received  from  Eldorado 
Count}' : 
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Estimate  of  costs  of  mining  and  reducing  ores  in  PlaccrviUe  diattictj  El  Dorado  County,  Cali, 

fornitty  renorti'd  by  John  F.  Pinkhanij  July  1,  1860. 

PopulatitJU  of  district :  About  five  thonsana. 

Wa«5es  of  first -cljiss  miners:  Three  dollars  to  throi*  dollars  and  fifty  cent«  per  day. 
Wages  of  second-class  miners  :  Two  dollars  to  two  dollars  and  fifty  ceut-s  per  day. 
Wages  of  snrface  laborers:  Two  dollars  jwr  day. 
Cost  of  Inmbcr:  Twenty  dollars  per  thonsand  feet. 
Ctist  of  mining  timber:  Eight  dollars  per  cord. 
Cost  of  common  powder :  Three  dollai"s  per  keg. 
Cost  of  giant  powder:  Sixty-two  and  a  half  cents  i)er  poiiud. 
Cost  of  (piicksilver :  Sixty-seven  cents  per  imnud,  by  fiask. 

Cost  of  freight :   From  Shingle  Springs,  twenty-live  cents  per  hnudred;  from  8aci 
mento,  eight  dollars  per  ton. 
Cost  of  fuel :  Four-foot  wood,  five  dollars  to  six  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  From  fi  ^^.^ 
thousand  to  twenty  thousand  dollars. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  From  ten  thousand  to  thirty  tbc^^. 
sand  dollars. 
Minimum  mining  cost  jier  ton  of  ore :  Two  dollars. 

Mine  from  which  this  is  reported :  Crystal. 

Character  of  rock  at  that  mine:  White  quartz. 
Maximum  mining  cost  per  ton:  Three  dollars. 

Mine  from  which  this  is  reported:  Eplcy,  water  power;  st«am,  four  dollars. 

Character  of  rock,  &c. :  White  cjuartz,  with  sulphurets. 

Depth  of  mine :  Two  hundred  and  eighty  feet. 

Character  of  process  emjdoyed :  Sluices,  with  quicksQver. 


CnAPTEE  VIII. 

PLACER    COUNTY. 

Altbough  milling  during  the  last  year  can  neither  in  activity  nor  iu 
prosperity  be  comparetl  to  that  of  former  times,  it  mnst  nevertholoss 
be  conceded  that  hydraulic  mining  at  least  has  been  quite  lively,  esixn;- 
ially  iu  the  neighborhood  of  Forest  Hill. 

Quartz  mining  has  been  followed  in  a  number  of  claims,  but  none  can 
be  called  a  success  so  far  except  the  Rising  Sun  mine. 

I  should  perhaps  mentidh  here  the  discovery  of  very  extensive  iron- 
ore  deposits  six  miles  from  Auburn.  The  claim  belongs  to  Brown  & 
Co.,  and  the  ore  shipped  so  far  to  the  Pacific  rolling  mills  of  San  Fran- 
cesco has  given  very  satisfactorj'  results,  as  it  is  very  rich  and  pure. 
The  shipi)ing  is  done  by  way  of  Clipper  Gap,  Central  Pacilic  railroad, 
and  the  nearness  of  this  station  gives  the  deposit  great  advantages  of 
transportation  over  all  the  other  iron-ore  mines  in  California. 

The  following  tables  include  fuller  reports  from  the  placer  mines 
than  I  have  been  able  to  procure  from  any  other  county : 
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Estimate  of  coats  of  mining  and  reducing  ores  in  Colfax  district,  Placer  County ,  Calif omia^ 

reported  hjf  H.  Rosewamy  July  1, 1869. 

Wages  of  first-class  miners :  Three  dollars  per  day. 
Wages  of  surface  laborers:  Two  dollars  and  fifty  cents  per  day. 
Cost  of  lumber :  Eighteen  dollars  per  thousand  fei't. 
Cost  of  mining  timber:  Fourteen  dollars  per  thousand  feet. 
Cost  of  common  powder :  Two  dollars  and  fifty  cents  i)er  keg. 
Cost  of  quicksilver :  Sixty-five  cents  per  pound. 

Cost  of  freight  fi*om  Sacramento :  Five  dollars  and  fifty  cents  per  ton. 
Cost  of  fuel :  Three  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Three 
thousand  Ave  hundred  dollars. 
Minimum  mining  cost  per  ton  of  ore :  Five  dollars. 

Mine  from  which  this  is  reported :  Live  Oak. 

Character  of  rock  at  that  mine :  Blue  quartz. 

Depth  of  mine:  Tunnel,  back  end,  one  hundred  and  twenty-five  feet. 
Maximum  mining  cost  per  ton, . 

Mine  from  which  this  is  reported :  Rising  Sun. 

Character  of  rock,  &c. :  Bine  quartz. 

Depth  of  mine :  Two  hundred  and  thirty  feet. 

Name  of  mill,  and  nnmber  of  stamps:  Rising  Sun. 

Character  of  process  employed :  Blankets  and  pan. 
Average  mining  cost  per  ton:  Ten  dollars. 
Average  milling  cost  per  ton :  Three  dollars. 
Average  yield  of  ore :  About  twenty-five  dollars. 

Remarks. — In  this  district  there  are  numerous  locations  on  promising  veins;  but, 
with  the  exception  of  Rising  Sun  and  Live  Oak,  none  can  be  characterized  as  *'  hve" 
claims. 

Estimate  of  costs  of  mining  and  redwAng  ores  in  Forest  Hill  district,  Placer  County,  Califor- 
nia, reported  by  Charles  Fett,  July  1, 1869. 

Population  of  district :  About  one  thousand. 

Wage«  of  first-class  miners :  Four  dollars  per  day. 

Wages  of  second-class  miners :  Three  dollars  per  day. 

Cost  of  lumber :  Eighteen  to  twenty  dollars  per  thousand,  inclading  delivery. 

Cost  of  mining  timber :  Ten  dollars  per  thousand  for  hewn  timber,  and  three  to  four 
cents  per  running  foot  for  split. 

Cost  of  common  powder :  Three  t-o  four  dollars  per  keg. 

Cost  of  giant  i>owder:  One  dollar  and  seventy-five  cents  per  pound. 

Cost  of  quicksilver:  Sixty  to  seventy-five  cents  per  pound. 

Cost  of  freight  from  Sacramento :  One  dollar  per  hundred- weight. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Twelve 
thousand  dollars,  and  seventeen  thousand  dollars  for  twenty-stamp  mill.  A  laigo 
portion  of  these  two  sums  is  for  the  digging  of  the  foundation. 

Minimum  mining  cost  per  ton :  Cement  and  gravel,  one  to  three  dollars. 

Name  of  mill,  and  number  of  stamps:  Paragon,  (gravel  mill.) 

Character  of  process  employed :  Common  table  only. 

Average  mining  cost  i>er  ton :  One  dollar  and  fifty  cents. 

Average  milling  cost  per  ton :  Fifty  cents. 

Bemarxs. — The  Paragon  mill  is  the  only  one  in  operation. 
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Emrfa;— Tbnw  mllUi  have  b«n  bniit  mrwtlr  under  (he  Influence  of  the  flrat  eIclteIDeD^  hi  comiBon 
■U  CdirtmiBoii.  Thry  were  bound  U  bavo  a  mlU  befnni  they  knew  Uicy  had  a  mlue.  Tht-lr  fands 
^^  (buK  1m^  cipeadiHl,  and  uiiw  they  have  uathlns  left  to  prmpeot  with.  All  thene  mlllfl  areof  flivt 
^MltF  aad  veil  pat  ap.  bat  Ue  Idle,  except  the  Paragon. 

Qneral  remarla. — TLia  mining  district  haa  very  extensive  deposits  of 
EcUl-bearing  (rnivel,  and  will  produce  far  more  gold  in  the  faturo  than  it 
las  (lone.  The  tunnel  claims  have  been  mostly  worked  out  in  the  front 
^bannel,  and  some  of  them  have  paid  very  rich.  But  the  back  channel 
i^  almost  undisturbed,  the  Mountjiiit  Company  being  the  only  one  at 
^otk  therein.  The  opening  of  this  back  cbanDel,a8  well  as  that  of  many 
Wher  promising  mines,  is  connected  with  very  heavy  expenses,  and  the 
ostlers  are  poor.  Capitalists  from  San  Friiucisco  have  been  looking 
slwat  here  now  and  then,  but  little  has  been  done  by  them.  Quartz 
"uning  is  bat  little  followed,  although  there  are  numerous  ledges,  the 
CToppings  of  which  bear  free  gold.  No  ledge  has  been  prospected  more 
tl>u  80  feet  in  depth.  Mr.  Fett  has  doue  some  prospecting  on  a  quarts 
''■^  and  expects  to  strike  the  ledge  shortly,  by  tunnel,  at  a  depth  of 
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Luto/wUnimg  claitM  in  Gold  Run  and  Dutch  Flat  minbiif  districtSf  Placer  County j  Call- 

forma^  on  July  1,  1869,  reported  by  E,  L,  Bradley, 


X«inf'. 


If'ini''  Ticket . 
l>«fp  Shaft . . . 


Owner. 


BwMlley,  Ganlncr  &  Slocnm 
Bmdle  j  6t.  Gardner 


Character. 


Groas 
exi>entM)S. 


Net  profits. 


GroM 
recciptft. 


Gravel,  Hydraulic 
Gravel,  liydraulic 


$2,385  42 
6,130  59 


#2, 08e  98  ;  14. 474  43 
140  96       6, 271  58 


RnmrU.—\lint\e  Ticket,  Gold  Run  di«triot.  42  days'  nin  (water,  300  inrheA  i»or  day)  during  the 
jr«t  ininintr  xwison.  l>eep  Sliaft,  Dutch  Mat  district,  very  hard  cemeut  (jravol;  use  jwwder  for  blaMt- 
u'^:  wtirks  well  mn ;  water  85  days,  350  inches  jier  day.  Large  boulders,  claim  hard  to  work ;  will  laat 
•;v  \x  eight  years. 

The  following  letter  to  my  a^ont  in  San  Francisco  givTS  a  fair  insight 
into  the  difficulties  connected  with  the  collection  of  statistical  informa- 
tion ou  placer  mines : 

Gold  Ecx,  August  20,  1S69. 

Deau  Sir  :  Your  letter,  with  inclosed  blanks,  duly  received. 

I  h.vl  intended  to  try  and  comply  with  your  request  to  till  them  out,  and  requested 
»vcnil  of  the  claim-own«'rs  here  to  furnish  me  with  the  tigures  in  regard  to  their  busi- 
ii'^.  They  do  not  apiH'ar  to  bo  willing  to  do  so,  saying  that  they  do  not  care  to  let 
tb^  puldic  know  their  business. 

All  1  can  do  is  to  give  you  an  estimate  of  the  gross  yield  of  the  mines,  and  probably 
a  n»?ar  estimate  of  expense.     If  you  desii-e  such  information  I  will  give  it. 

Yonni,  &c.,  H.  H.  BROWN. 

W.  A.  Skid.moke,  Esq. 


CHAPTER  IX. 


NEVADA    COUNTY. 


This  county  still  takes  the  lead  in  mining,  and  has  produced  largely 
apiiu  diuring  the  last  year.  Its  superiority  is  due  as  well  to  the  perma- 
^litaiid  more  productive  character  of  its  mines  as  to  the  energy,  thrift, 
^utU'Oixl  management  of  its  inhabitants. 

Owing  to  a  strike  of  the  miners  at  Grass  Valley  and  Nevada  early  in 
ibe  season,  the  product  of  the  quartz  mine.4  has  been  somewhat  reduced, 
'Uid  the  scarcity  of  water  has  greatly  curtailed  the  yield  of  the  cement 
ami  hydraulic  mines.  The  low  stage  of  water  has,  however,  greatly 
Uped  the  operations  in  the  river-bed  washings,  and  many  miners  have 
<lone  well  in  this  branch. 

At  (irrass  Valley  nearly  all  the  leading  claims  have  continued  their  oper- 
ations successfully,  and  some  of  those  formerly  suspended  have  been  re- 
"l^^iied.  The  most  successful  new  (daim  is  the  Idaho,  an  extension  of  the 
Euifka  to  the  east. 

The  following  description  of  this  important  mine  is  from  the  pen  of 
Mr.  W.  A.  Skidnioi*e,  of  San  Francisco : 

Tlie  Miho  has  but  recently  assumed  a  place  amoug  our  leading  mines,  and  deserves 
Di«»T»«  than  a  pas-sing  notice. 

The  Idaho  mine  is  a  location  of  3,100  foet  immediately  east  of  and  adjoining  the  Eureka 
^»ai[«ny'sgn>und.  being  the  east  extension  of  that  famous  h^dge,  and  presenting  the  same 
••biiracteriHtics  in  width,  fiirmation,  and  character  of  the  quartz.  The  course  ot  thehnlge 
i''  iMTtbeast  and  southwest,  with  a  dip  to  the  south  of  70^.  The  locatitm  was  made 
*^  1'<U.  and  the  next  year  a  prosiM'cting-shaft  was  sunk  a  distance  of  sixty  or  sev- 
JJ^yfeiJt,  which  demonstrated  the  identity  of  the  ledge  as  the  extension  of  the  Eureka. 
flii»»linft  was  then  alKiudoned,  but  will  s(M»n  be  connected  by  raising  from  the  tirst 
^H  with  tho  present  workings  of  the  mine,  tlu'reby  securing  perfect  ventilatitm  in 
•lithe  leveb  by  means  of  the  ore  chutes.  The  present  wOrkiug-shaft,  three  hundred 
'''t  cast  of  the  irwiterly  lino  of  the  company's  ground,  was  sunk  to  a  vertical  depth  of 
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one  bundrcd  and  fifty  feet  in  1865,  when  the  ledge  was  stmck,  and  operations  sus- 
pended for  a  year  or  more ;  during  this  time  the  property  passed  into  stronger  hands, 
and  work  was  resnraed  by  following  the  conrne  of  the  ledge  to  a  depth  of  tnree  hnn- 
dred  feet,  and  opening  levels  at  one  hundred,  two  bundled,  -and  three  hundred  feet 
The  mine  was  by  this  means  thorougblv  opened  when  the  mill  was  erected  in  the  fiedi 
of  1868.  During  the  present  year  the  shaft  has  been  continued  to  a  depth  of  five  hun- 
dred feet,  and  another  level  opened  at  four  hundred  feet.  The  company  are  now  ex- 
tracting ore  from  their  west  ground,  lying  between  the  shaft  and  the  Enreka  line,  a 
distance  of  little  more  than  three  hundred  feet.  The  length  of  their  drifts  is  as  follows: 
130-foot  level,  125  feet  west  of  shaft ;  200-foot  level,  300  feet ;  300-foot  level,  306  feet ;  400- 
foot  level,  275  feet.  These  various  levels  have  been  connected  with  wings  or  ore  chutes, 
and  stoping  is  now  in  progress,  the  thorough  opening  of  the  mine  giving  almost -un- 
limited facilities  for  the  extraction  of  the  quartz.  The  jmy  zone  or  "  chimney  *'  extendi 
the  full  length  of  these  drifts  in  the  upper  levels.  On  the  400-foot  level  a  drift  has  been 
run  east  of  the  shaft  one  hundred  and  twenty-five  feet,  continuing  in  ore  for  over  one 
hundred  feet,  and  demonstrating  the  extension  eastwardly  of  the  chimney.  As  the 
company  have  2,800  feet  of  unexplored  ground  in  this  direction,  and  all  prospecting  to 
the  east  of  their  shaft  shows  the  extension  of  the  pay-cliininey  in  this  iiirectiou  with 
increased  depth,  it  has  an  important  bearing  on  the  future  of  this  promising  mine. 
From  the  present  appearance  of  the  400- foot  level,  and  the  increase  of  the  quartz  to  the 
east,  it  is  probable  that  the  500-foot  level  when  open<;d  will  disclose  the  existence  of  two 
hundred  feet  of  ore  east  of  the  shaft ;  making  a  total  length  of  five  hundred  feet  from  the 
Eureka  line,  and  this  may  be  expected  to  increase  with-  each  succeeding  level.  It  is 
not  the  intention  of  the  company  to  sink  the  shaft  any  deeper  for  a  year  or  more,  as 
the  present  immense  reserves  in  sight  cannot  be  exhausted  in  less  than  two  years.  The 
walls  of  the  led^e  are  well  defined,  the  foot- wall  of  the  east-drift  400-foot  level  and  of  other 
parts  of  the  mine  presenting  the  anpearance  of  a  polished  slab  of  marble  of  variegated 
colors.  The  foot-wall  is  comxM>8ea  of  serpentine  and  the  hanging  wall  of  nietamor- 
phlc  rock.  The  avera^^e  width  of  the  ledge  at  the  lowest  level  is  three  and  a  half  feet, 
showing  a  perceptible  increase  with  each  successive  level.  The  nuartz  now  in  process 
of  extraction  will  yield  as  high  as  $36  per  ton,  exclusive  of  sulnhurets,  whicrn  com- 
prise about  one  per  cent.;  and  this  would  be  a  fair  valuation  on  all  the  quartz  in  sight 
in  the  mine.  The  shaft  is  nine  by  four  and  a  half  feet,  and  is  divided  into  two  com- 
partments, one  for  hoisting  and  one  for  pumping.  The  mine  has  very  little  water,  but 
IS  provided  with  pumps  ample  for  any  contingency.  The  ore  is  raised  in  iron  buckets 
or  tubs,  as  the  shaft,  being  vertical  for  one  hundred  and  thirty  feet,  and  then  incllmng 
70°  south  with  the  ledge,  will  not  permit  of  the  use  of  the  improved  cafjces  and  can 
now  put  in  all  first-class  mines.  These  buckets  answer  very  well  for  hoisting^  out  on, 
but  it  is  not  much  of  a  temptation  for  a  visitor  to  make  a  trip  underground  in  one  of 
them. 

The  mill  of  the  company  is  situated  within  one  hundred  feet  of  the  hoisting  works, 
from  which  the  ore  is  run  on  a  tramway  and  dumpe-d  at  the  battery.  There  are  fifteen 
stamps  of  nine  hundred  and  fifty  pounds,  with  a  drop  of  about  t-en  inches,  and  a  veloc- 
ity of  sixty  blows  per  minute,  run  by  a  12-inch  engine,  2i-feet  stroke.  The  mill  coiftfl, 
with  all  the  gold-saving  apparatus,  about  1^18,000,  and  is,  in  all  resjiccts,  a  fint-class 
one ;  having  a  crushing  capacity  of  two  hundred  and  ten  tons  per  week  of  six  days. 
The  mill  and  hoisting  machiuery  consume  about  twenty-seven  conlsof  woo<l  per  weoc, 
which  costs,  delivered,  |3  75  per  cord.  The  water  is  supplied  by  a  ditch,  the  property 
of  the  company,  running  two  hundred  inches  of  water.  The  system  of  concentration, 
amalgamation,  &c.,  is  that  known  us  the  ^^  Grass  Valley  system  ;'' and  it  haa  here  a 

great  degrt>e  of  peri'ection  after  an  experience  in  its  use  of  fifteen  years.  The  process 
as  so  often  been  described  in  detail  as  to  need  but  brief  mention  here.  Amalgama- 
tion is  not  ])racticed  in  battery,  but  the  <]uartz  is  crushed  to  such  a  fineness  as  to  per^ 
mit  of  its  passage  through  the  finest  screens,  and  thence  over  blankets,  which  are  wasned 
out  every  fifteen  minutes.  The  results  of  the  blanket-washings  are  passed  through 
two  very  simply-couHtructcd  amalgamators,  wh<;re  a  revolving  cylinder,  with  rakes, 
stirs  the  mass  in  a  bed  of  mercury.  Tlie  skimmings  of  the  amalgamating  boxes  are 
treated  in  two  Knox  pans  with  chemicals,  and  h(;re  thirty-three  {)ercent.  of  the  gross  yield 
is  obtained.  The  pul]>  from  blankets  and  amalgamators  has,  meantime,  passed  throngh 
two  simple  contrivances  called  "  rubbers,*'  where  further  amalj^amation  is  produced  by 
washing  and  by  ij^rinding  cylinders  covered  with  amalgamated co]>per  plates,  which  an 
moved  horizontally  by  vibrating  arms ;  thence  through  sluice-boxes  with  ritlles  of  mer- 
cury to  a  discharge-box  with  self-acting  gates,  which  is  situated  immediately  over  tJio 
concentrating-room.  Here  commences  the  sepanition  of  the  sulphurets,  w'hich,  still 
mixed  with  the  sand  and  water,  now  fiow  through  a  Paine  &  Stevens  Cfmceutrator. 
eighteen  feet  in  diameter.  Tliis  apparatus  is  an  impn>vement  on  the  '*  bnddle,^  usea 
in  the  tin  mines  of  Cornwall,  and  seems  well  adapted  to  the  necessities  of  mining  in 
California.  The  sulphurets  settle  ou  the  outer  nm  of  the  huddle,  while  the  sand,  wa- 
ter, and  such  fine  particles  as  have  not  been  caught  pass  ofi"  through  the  center  to  the 
tail-sluice  of  the  mill  beyond.    As  a  matter  of  precaution,  the  sulphurets  are  itassed 
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tfaioiigii  the  "  baddle.''  They  are  then  placed  lo  a  **  tossing-tnb/'  another  Cornish  np- 
pluuiee ;  and  here  a  ftirther  separation  takee  place.  A  stream  of  water  ih  tiinie<l  on 
with  the  eb  vge  in  the  tnb,  and  a  4-ponnd  hammer  striking  rapidly  and  forcibly  on  the 
fides  of  the  tub,  by  its  vibrations  causes  the  heavier  particles  to  sink  and  settle,  while 
the  lighter  naas  off  over  the  ed^e  of  the  tnb  to  the  tail-sluice.  The  8ulphui*etrt  are  now 
iMdy  for  enlorination.  The  tail-sluice  of  the  mill  has  received  all  the  refuse ;  and 
itill  further  precautions  are  used  to  prevent  the  escape  of  any  of  the  precious  parti- 
cle*. The  sluice,  over  one  hundred  feet  long,  is  divide<l  into  three  sections,  one  of 
▼hich  is  cleaned  while  the  tailings  are  passing  over  the  other  two,  where  the  hea\ier 
mihIb  are  caught  by  riffles  and  submitted  to  the  ifaanipulatiou  of  a  hooking-trongh. 
Thns  the  last  sulphnrets  are  caught,  and  the  tailings  leave  the  ground  of  the  com- 
pwiy. 

BeetiptMofhuUioHihippedfrom  the  Idaho  mine.  Grass  Vatley^for  six  months  ending  April, 

1869. 

Tons.  Amfiant, 

Xorember,  1868 498.65  $8,742  06 

Drcember,  1868..; 1,660.55  29,168  06 

January,  1869 1,219.35  21,393  90 

February,  1869 1,298.10  22,752  50 

March,  1869 985.95  17,243  70 

April,  1860 ^ 2,354.55  41,673  10 

Totals 8,015.15     140,973  32 


The  bullion  receipts  for  the  month  of  April  were  swelled  by  returns  of  238  tons  of 
nbhureto,  which  vielded,  by  chlorination  process,  $4,597  52.  The  receipts  for  the  month 
«f  May  will  exceed  $31,000,  exclusive  of  sulphnrets. 

yet  promts  of  Idaho  mine  since  completion  of  mill,  November,  1868. 

Pud  for  mill  and  extra  improvements $16, 000 

DiTidend,  January,  1869 7,750 

Diridend,  Febmar\',  1869 9,300 

Dividend,  March,  1869 12,400 

Divideod.  April,  1869 15,500 

DiTidend,  May,  1869 15,500 

Diridend,  June,  1869 31,000 

Total 107,450 


The  Idaho  mine  and  mill  are  owned  almost  exclusively  in  Grass  Valley,  and  princi- 
ptHy  by  the  following  gentlemen :  John  C.  Coleman,  Edward  Coleman,  M.  P.  O'Con- 
■ar,  Thomas  Findley,  William  Young,  Samuel  Wittgenstein,  and  James  Dods.  Since 
the  ineorporation  of  the  company,  the  mines  have  been  under  the  superintendence  of 
the  Coleman  Brothers,  who  have  probably  inaugurated  more  successful  mining  enter- 
^'^      than  any  other  men  in  Grass  Valley. 


The  company  have  applied  for  a  patent  for  their  claim,  and  Commis- 
noDer  Wilson  has  decided  in  their  favor,  against  the  claim  of  the  Scho- 
Md  Company,  which  objected. 

The  Eureka  Company  have  also  obtained  a  patent  from  the  United 
States  for  23^  acres,  covering  the  Eureka  lode  for  a  length  of  1,680  feet, 
hi  addition  to  this  they  have,  according  to  the  report  of  the  president, 
boigfat  37-40th6  of  the  Boannaise  mine,  adjoining  the  Eureka  on  the 
WM,  and  comprising  2,000  feet  in  length  on  the  lo<1e.  The  company 
kave  conseqaently  now  3,080  feet,  of  which  1,400  only  are  prospected 
io  br.  According  to  the  superintendent's  report,  21,526  tons  of  ore  have 
been  raiaed  from  the  mine  during  the  year ;  125  tons  were  crushed  at 
tke  Sebastopol  mill,  and  20,46.*)  tons  at  the  company's  mill,  in  307^  days, 
t^'oaging  66|  tons  per  day  with  30  stamps.  On  the  surfiaoe  were  1,798 
^onst  ^  oo8t  of  mining  and  hoisting  of  which  is  estimated  at  $7  per 
ta,  and  teoken  in  the  mine  remained  1,400 ;  estimated  cost  $6  per  ton; 
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207  tons  of  fsulphQrets  were  saved,  137  of  wliicli  were  worked,  leannj 
70  still  on  hand,  wbicb  are  valued  at  910,000.  1,085  feet  of  drifts  ww 
driven,  and  200  feet  of  winze  and  30^  feet  of  the  main  shaft  Runl:,  dndii; 
the  year.  The  extreme  lenf^tli  of  tlie  fourtli  level  on  October  1  wu 
1,418,  and  of  the  fifth  level  040  feet.  The  fourth  level  hiKl  already  pro 
duceu  37,48o  tons  of  qmirtz,  and  was  expected  to  yield  5,000  uiotj, 
Frein  the  fifth  level  only  1,307  ton»  had  been  drawn,  and  nasuminK  titai 
it  would  yield  as  well  as  the  fourth  level,  it  was  calculated  to  contain 
reserves  sufficient  to  supply  the  mill  for  two  years.  TLo  l^onllI)ilia( 
mine  was  not  considered  at  all  in  these  calculations.  The  miiiii  .sIirH 
was  down  CO  feet  below  the  fltth  level.  The  total  proceeds  ft-om  titi) 
mhic  during  the  year,  from  October  1,  ISCS,  to  September  IJO,  im 
were  $574,!)(J3  90;  the  cost  of  the  same,  6U13,752  08;  leavinRanct  i>rofil 
of  $301,211  31,  of  which  amount  6264,000  were  paid  to  the  Ktw-klioliler; 
in  dividends.  The  average  yield  j>er  ton  was  837  80,  of  snlphnret; 
91 '1  77,  and  the  average  eost  of  mining  and  milhng  9!)  05  {ht  ton. 

The  statistics  of  the  Ein]>ire,  North  Star,  and  other  proiliiciu^  niine^. 
mil  be  found  in  the  annexed  tables.  The  old  Allison  Hunch  mine,  vWieb 
had  been  lying  idle  for  a  long  time,  has  been  put  in  operation  iigain.  ami 
at  a  depth  of  48C  feet  on  tlio  incline  struck  rich  ore.  The  Cariboo,  <.-m- 
sidered  a  feeder  to  the  main  vein,  furnishes  exceedingly  rich  ore  froinn 
crevice  10  inches  wide.  Tiie  Perrin  has  forced  itself  into  notice  by  aonw 
very  good  runs  of  late;  the  product  for  October  being  811,200;  rait, 
$2,058.  A  large  amount  of  rock  was  taken  out  faster  than  it  eould  Iw 
milled.  The  XJiiiou  llill  and  Wisconsin  have  also  attained  more*  pmmi- 
uence,  and  as  these  two  Juines  were  not  described  in  my  last  year's 
ret>ort,  a  short  description  nmy  here  follow. 


w. 
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£. 

/ 

1 
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Dpptli  of  indlne  Bhan.  see  CppI  ;  to  llip  am  tev.'l.  IM  twi  -.  tn  tlic  (ic^oiiil,  S«l  tret.  IX'Mth  of  li* 
wnl  ilrifl,  (M  foot  I  socoud,  Mu  fsct.    LcnpL  of  npptrcasl  drill,  350  tiM't;  Dftbe  lower,  IS^rHL 

The  Union  Hill  claim  3,000  feet  on  the  Union  Hill  quartz  ledge;  avff- 
age  width  3  feet ;  dip  70°  south.  The  company  have  removed  their 
hoisting  and  pumping  raachiuery  from  their  old  works  to  the  new  slii^i 
and  commenced  regular  mining  openitions  on  January  1, 1809.  ThtU 
mill  coutains  twenty  stamps  of  050  |K>unds  each,  and  the  power  is  lot- 
Dished  by  a  steam-engine.  The  yield  of  the  mine  from  Januarv  1, 1869, 
to  Augiist  1,  has  been  7,300  tons,  which  yielded  $75,508  92,  an  average 
of  about  $10  50  per  ton.  The  mining  and  milling  expenses  during  these 
eight  months  have  been  $59,492  09,  in  which  amount  $5,000  ore  in- 
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for  a  supply  of  fuel  for  the  coming  winter.    The  accompanying 
gives  all  the  particulars  in  reference  to  the  works  in  the  mine. 


SW. 


WV"W'->."//>;„A/.*-'.'i 


''■y/(< ////■■ '/.(.■/■' 

'^■'^'.•■a/^'y;>'//^ 


c 


•»•>    ■■'■':;;.'.,"  '•'f-m-  /    '..ft!, 

•':;^■;'^.;yw■;y^-'.i:j^^^ 
••"    ••        1 


Wisconsin  Gold  MiNE.—Scalc  300  feet  to  1  inch. 

lied jiart.<i  Hi^nify  the  ]>ortioiui  of  the  niino  alrr ndy  \rorko<l  out,  the  white  ones  the  reserves. 
:h  of  incIiiK'.  410  fn-t :  leoifth  of  northesust  ilnfts^Hrst  level  180  feet,  second  179  feet,  third 
mrih  1>='0  feet,  fifth  Vi  feet.  length  of  southwest  drifts— lirst  level  246  feet,  second  111  feet, 
:eet,  iuuith  200  fe«t,  lifth  10  feet. 

Wisconsin  Gold  Miuuig  Company  owns  3,400  feet  on  the  Wis- 
qnartz  ledge,  near  Grass  Valley.    Dip  of  vein  27°  west.    The 
as  been  worked  quite  extensively,  as  indicated  by  the  accompa« 
sketch. 

W8  this  mine  changed  owners,  after  having  been  idle  for  a  short 
In  March,  1861),  the  i)resent  ov\  uers  commenced  operations.  May 
had  the  mine  free  from  water,  and  a  sufficient  length  of  new 
ivas  run  to  commence  regular  stoping.  The  crushing  was  done  at 
I  mills,  and  continued  until  July  30.  During  these  three  months 
upany  took  out  519  tons  of  quartz,  which  yielded  817,581  30, 
87  per  ton.  Encouraged  by  this  result,  the  company  concluded 
ontinue  crushing  ores  at  custom  mills,  and  resolved  to  build  their 
ill  adjoining  the  hoisting  works  in  order  to  economize  in  the  cost 
ing  the  ores  and  to  secure  a  more  perfect  treatment.  The  mill  is 
list  of  8  stamps  of  800  pounds  each,  and  will  be  supplied  with  all 
dern  contrivances  for  saving  the  gold  and  sulphurets.  It  will  be 
by  steam-power.  Tiie  average  width  of  the  ledge  is  about  1  foot, 
following  is  an  extract  ft*om  the  report  of  J.  H.  Boalt,  mining 
IT,  on  the  Empire  Company's  property  : 

hedule  Cj  showing  expense  of  mining  and  milling  at  Empire  Company^a  trorks, 
Hsnse  of  mining  and  extracting  1,000  tons  of  ore,  being  one  moutU^s  (26  days') 


n,$4  per  day $8  00 

w,$3iM*r  day 168  00 

leni  and  canuen,  $2  50  per  day 30  00 

len,  8*^  7i>  IMJr  day 5  fiO 

aud2  heli)er8 12  00 

abor  per  <lay 22:^  50 

SdAys'labor $5,811  00 

d  coHt  of  proportion  of  power .^ 260  00 

»l«  of  coal  at  15  cents CO  00 
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40  boxes  candles,  at  $4 $160  00 

40  kegs  powder,  at  $2  50 100  oo 

Steel,  drills,  picks,  &c.,  wear  on  wire  rope,  cars,  track,  &c 25000 

Totnl  for  1,000  tons ". 6,641  00 

Average  expense  per  ton 664 

h.  One  month's  expense  developing  1,000  tons  reserve  while  extracting  1,000  tons  ore : 

Cost  of  sinking  100  feet  of  shaft  at  highest  price $2,600  00 

Cost  of  drifting  1,200  feet  of  levels  at  average  price 9,000  00 

180  boxes  candles,  at  $4 720  00 

180  kegs  of  powder,  at  $2  50 450  00 

2,400  bushels  of  coal,  at  15  cents 360  00 

Proportion  of  cost  of  power 1, 740  00 

Steel,  tools,  fuse,  &c 1,200  00 

Contingencies '....  1,000  00 

Total  cost  of  opening  1,200  by  100  feet  of  vein,  averaging  li  foot 

thick,  and  yielding  12,000  tons  ore 17,070  00 

One  month's  (1,000  tons)  proportion  of  above $1,422  50 

Average  i)er  ton 142 

c.  One  month's  expense  for  pumping : 

Proportion  of  cost  of  power $450  00 

Sundries 150  00 

TotAl  for  1,000  tons..: 600  00 

Average  per  ton 60 

d.  One  month's  expense  simple  crushing : 

4  feeders $11  00 

2  platform  men,  CBlake's  crusher) 500 

Cost  of  labor  per  day 16  00 

Cost  of  labor  for  26  days $416  00 

Proportion  of  cost  of  power 575  00 

Wear  and  tear  of  shoes,  dies,  &c 325  00 

Total  for  1,000  tons 1,316  00 

Average  per  ton 131 

e.  One  month's  expense  extracting  native  gold : 

C  men  for  cleaning  up $18  00 

Wear  of  copper  plates,  melting,  &c 30  00 

Lose  of  quicksilver 10  00 

Total  for  1,000  tons 58  00 

Average  per  ton .058 

/.  One  month's  expense  saving  and  working  snlphurets: 

2  men  to  attend  concentrators $6  00 

Wear  and  repair  of  concentrators 300 

4  men  for  pans 12  00 

Cost  of  labor  per  day 21  00 

Cost  of  labor  for  26  days $546  00 

Proportion  of  cost  of  power 280  00 

Lobsin  quicksilver 40  00 

Wear  and  tear  of  castings • 30  00 
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bemicals $00  00 

QotiDgencies 30  00 

Total  for  1,000  tons 956  00 

Average  per  ton 956 

f.  One  month's  expense  for  power : 

Engines  at  mine : 

wpoeers  at  83  50perday $7  00 

toMsof  wood  at  (4 16  00 

J,  Ac 3  00 

Total  per  day 26  00 

tolforSO  days §780  00 

le-half  of  chief  engineer's  salary 75  00 

Total 855  00 

oportion  assigned  to  mining. $260  00 

oportion  assigned  to  reserve  work 145  00 

oportion  assigned  to  pumping 450  00 

Engines  at  mill : 

tigincers  at  83  50  per  day $7  00 

wdsofwoodatfl ^ 16  00 

l,&c 3  00 

Total  per  day 26  00 

•talfor30  days $780  00 

le-half  engineer's  salary 75  00 

Total 855  00 

vportion  assigned  to  simple  cmshing $575  00 

tiportiou  assigned  to  snlphurcts 280  00 

855  00 

RESUME. 

ining,  per  ton $6  64 

*ning  reserves,  per  ton 1  42 

iDping,  i>er  ton 60 

Biple  cmsbing,  per  ton 1  31 

ming  up  gold,  per  ton t .058 

iving  and  working  sulphurets,  per  ton .956 

Total 10  984 


ETHOD  AND  APPARATUS  FOE  SAVING  THE  FINEST  PARTICLES  OF  GOLD. 

Various  experiments  have  been  made,  and  many  different  apparatus 
we  trie<l,  for  saving  the  finest  particles  of  gold,  which  escape  in  the 
innmoD  stamp-process  with  the  tailings.  The  following  description  of 
method  introduced  by  James  T.  McDougall  is  taken  from  the  Grass 
alley  National,  and  as  it  appears  to  have  given  satisfactory  working 
^ts,  the  account  ma^'  find  a  place  in  this  report: 

It  is  well  known  that  the  onlinary  mill  process  does  not  and  cannot  save  all  the  gold 
I  tlie  tre.  Probably  on  an  average  not  to  exceed  ninety  i>er  cent,  is  saved.  Various 
'Qtriraoces  have  from  time  to  time  been  devised  to  secure  the  fine  particles  that  go 
^Mte.  We  visit«<l  yesterday  the  works  of  James  T.  McDougall,  esq.,  who  has  pat- 
ited  au  inventiou  for  securing  these  infmitesimal  atoms  of  gold.    The  invention  has 

H.  Ex.  Doc.  207 i 
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been  in  practical  uso  for  several  months,  extracting  the  precious  metal  from  the  was 
water  ot  the  Eureka  and  Idaho  mines,  and  its  utility  has  been  positively  demonstrat'e 
The  c>ontrivaiico  consists  of  six  troughs,  each  twelve  feet  by  two  and  a  iialf,  inclined 
a  slight  angle.  The  bottom  of  the  troughs  or  sluice-boxes  are  covered  with  copp 
plates,  amalgamated  and  tliickly  studded  with  square  iron  pegs,  about  four  inches 
height,  and  half  an  inch  square.  Over  these  pegs  are  placed  closely-fitting  copper  ca| 
their  outer  surface  beiug  amalgamated  in  such  a  manner  that  a  corner  is  presented 
the  stream.  In  other  words,  tne  diagonal  of  the  pegs  and  cai>s  is  parallel  with  t 
Kide4j  of  the  sluice-box.  The  waste  water  from  the  Eureka  and  Idaho,  from  which  tb 
have  previously  extracted  all  the  gold  that  they  possibly  could  with  their  blankets,  eo 
per  plates,  rubbers,  pans,  riffles,  buddies,  &c.,  is  brought  to  Mr.  McDougall's  works,  ai 
turned  through  the  troughs  we  have  described.  Striking  against  the  pegs,  of  whu 
the  six  troughs  contain  five  thousand,  the  water  boils,  and  surges,  and  eddi<-s  about,  ( 
that  every  atom  comes  in  contact  with  the  amalgamated  surfaces.  The  precipitatio 
of  the  gold  is  greatly  increased  by  the  electrical  action  induced  by  the  difference  i 
latent  heat  between  the  different  metals,  copper,  iron,  and  quicksilver.  Amalgam  form 
rapidly,  and  two  men  are  kept  constantly  eni ployed  in  cleaning  the  copper  caps  an> 
plates.  Owing  to  the  almost  microscopical  fineness  of  the  gold  particles  thus  savec 
the  amalgam  obtained  does  not  contain  as  much  gold  to  the  ounce  as  that  ordinaril; 
obtained  at  the  quartz-mills.  This  is,  of  course,  to  be  expected.  Mr.  McDougall  cai 
tell  almost  instantly  what  grade  of  ore  is  being  worke<l  at  the  miUs  above  him.  Wliei 
they  are  running  wliat  they  call  poor  rock,  his  contrivance  saves  the  most  gold ;  whei 
they  are  crushing  rich  rock,  he  does  not  do  as  weU.  The  explanation  is,  that  thei 
rock  which  they  call  poor  may  contain  as  much  gold  as  the  rich  rock,  but  it  exists  ii 
such  very  fine  particles  that  their  mill  process  camiot  arrest  it.  It  is  these  fine  particle 
that  ho  saves.  In  their  rich  rock,  their  gold  being  coarser,  they  save  a  greater  proiwr 
tion  of  it. 
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Efttimatc  of  costs  of  mining  and  reducing  ores  in  Grass  Valley  district,  Nevada  County,  Call- 

•  forniUj  reported  by  J.  F.  Xcsmithj  July  1,  1869. 

Population  of  district :  Six  tbonsand. 

Wa«jfes  of  (iiist-class  miners :  Three  dollars  per  day. 

Shovelers  and  carmen :  Two  dollars  and  fifty  eents  per  day. 

Wa;;es  of  surface  laborers :  Two  dollars  and  fifty  cents  per  day.    • 

Cost  of  lumber  :  Eighteen  dollars  per  thousand  foet. 

Cost  of  mining  timber :   Four  to  twelve  cents  per  running  foot. 

Cost  of  common  powder  :  Two  dollars  and  seventy-five  cents  per  keg  of  twenty-five 
l)oumls. 

Cost  of  giant  powder :  One  dollar  and  twenty  five  cents  per  pound. 

Cost  of  quicksilver:   Sixty-two  and  one-half  cents  per  pound. 

Cost  of  freight  from  San  Francisco:  Seventeen  dollars. 

Cost  of  fiiel :  Cord  wood,  four  dollai"s  ;  charcoal,  (ifteen  cents  per  bushel. 

Cost  of  ten-stamp  mill,  California  pattern,  inlcuding  freight,  erection,  &c.:  Plar 
without  pans,  ten  thousand  dollars;  with  pans,  thirteen  thousand  five  hundred  dollars 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c.:  About  same  proportion. 

The  miners^  stril-e. — During  tbe  month  of  June,  18G9,  a  miners'  strike 
occurred  at  Grass  Valley,  the  object  of  which  was  to  prevent  the  intro 
duction  of  giant  powder  as  a  bhisting  agent.  This  strike  was  peculiarlj 
unjust  and  uncalled  for,  and  the  Miners'  League  undoubtedly  displayec 
very  little  good  sense  in  tlie  movement. 

In  the  first  place,  the  Grass  Valley  mines,  being  mostly  on  narrov 
veins,  are  burdened  witli  heavy  costs  of  extraction  of  ore,  and  the  old 
fashioned  system  of  large  double  drills  aiul  black  powder  is,  under  sucl 
conditions,  peculiarly  expensive.  In  order  to  get  room  to  swing  i 
sledge,  the  stopes  must  be  made  much  wider  than  the  vein,  and  wide: 
than  tliey  would  need  to  be  for  single  drilling.  In  consequence  of  thi 
<iuant4ty^  of  water  in  many  pla(;es,  (and  invariably  in  the  bottom  of  th< 
shaft,)  a  great  deal  of  time  is  lost  in  charging  and  tamping  holes  witl 
common  powder,  and  the  practice  of  working  two  men  at  e^Mjh  hoN 
results  in  much  more  idleness  than  would  be  the  case  if  the  men  workei 
singly ;  since  whenever  one  of  them  stops  for  any  cause,  the  other  mug 
stop  also.  Finally,  the  old  system  of  organization  gave  the  mines 
many  opportunities,  of  wbich  they  were  not  slow  to  avail  themselves,  1 
l)iller  small  specimens  of  the  very  rich  gold  quartz  which  so  frequent"^ 
occurs  in  the  mines  of  this  district.  It  is  a  well-known  pexjuliarity  « 
Cornish  miners  that,  although,  as  a  class,  sober  and  well-behaved,  C^ 
many  cases  even  religious,)  they  have  no  conscience  concerning  t_i 
stealing  of  specimens,  and  do  not  consider  it  wrong  to  cheat  concern!  :] 
the  underground  work.  They  have  been  educated  to  believe  it  to 
the  business  of  the  foreman  or  mining  captain  to  watch  against  sea. 
peccadilloes,  and  if  he  is  not  sharp  enough  to  catch  them,  they  do  mj 
hesitate  to  overreach  him  in  every  way.  The  mine  owners  of  Gr^M 
Valley  have  sufi'ered  especially  from  the  stealing  of  rich  rock  by  ±1 
miners.  To  break  a  piece  of  quartz,  however  valuable,  from  a  mine  aw 
to  carry  it  away  without  the  owner's  permission,  is  not  legally  theft,  bu 
trespass.  After  the  rock  hm  been  broken  the  dishonest  removal  of  an} 
of  it  from  the  dump  or  pile  is  larceny-;  but  it  is  generally  impossible  to 
get  evidence  which  will  satisfy  a  jury  of  the  latter  crime ;  and  even 
when  the  evidence  is  sufficient,  a  Nevada  County  jury  has  never  been 
known  to  convict ;  hence  the  thieving  miner  has  hitherto  enjoyed  a  sub- 
stantial immunity  from  punishment.  Most  of  the  companies  do  what 
they  can  to  prevent  loss  from  this  source,  by  obliging  the  workmen,  ou 
emerging  from  the  mine,  to  strip  off'  their  wet  clothes  in  the  '*  drying- 
house,"  and  walk  naked  across  the  room  before  putting  on  their  above- 
ground  suits.  But  in  spite  of  all  precautious,  the  plundering  is  knovcn 
to  be  considerable. 
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A  year  ago  giaut  powder  was  introduced  here,  and  it  was  soon  found 
toerfect  a  great  saving  in  the  mining  cost.  Single  drills,  small  holes, 
110  waste  of  time  by  partners,  no  delay  in  blasting  wet  ground — these 
were  among  its  mechanical  advantages ;  while  the  employment  of  one 
or  two  men  in  each  shift  for  the  special  duty  of  firing  the  blasts  and 
cleaning  up  the  stopes  prevented  all  access  on  the  part  of  the  miners  to 
the  uewly  broken  rock,  and  put  an  instant  end  to  the  whole  elaborate 
system  of  specimen-stealing,  with  the  necessary  attendant  system  of 
spying,  stripping,  and  searching.  The  reduction  of  the  expense  of  ore 
extnietion  amounted  in  this  way  to  forty,  fifty,  and  even  sixty  per  cent. 

The  new  powder  was  gradually  introduced,  and  its  full  advantages, 
ami  the  revolution  in  the  organization  of  the  shift  which  it  involved, 
were  not  at  first  apparent.  It  is  one  thing  to  use  giant  powder  now  and 
then  for  single  blasts,  and  quite  another  thing  to  organize  all  the  opera- 
tions underground  with  reference  to  its  use.  So  it  came  to  pass  that 
the  miners  received  it  at  first  with  favor.  Those  of  them  who  had  taken 
contracts  for  drifting  or  sinking  found  great  profit  in  its  use,  and  were 
in  some  cases  allowed  to  take  it  freely  from  the  magazines  of  the  mine, 
as  it  was  thought  they  would  in  this  way  grow  familiar  with  it. 
After  this  was  forbidden  (on  account  of  the  high  cost  of  the  powder,  and 
the  too  free  use  of  it  by  the  "  contractors,")  they  begged  and  stole  it 
whenever  they  could.  At  the  same  time  it  was  employed  by  the  ordi- 
nary shift-miners  for  some  eight  months  without  serious  complaint.  But 
finally,  all  on  a  sudden,  the  Miners' League  demanded  its  exclusion  fiom 
the  mines,  alleging  that  it  was  injurious  to  health,  and  coupled  with  this  a 
dcman<l  that  the  distinction  between  surface  laborers  and  miners  under- 
fpround  should  be  abolished  and  that  these  classes  of  workmen  should  be 
imid  alike — a  thing  absurd  in  itself,  and  unheard  of  in  Grass  Valley  hith- 
erto. I  need  scarcely  say  that  the  miners  did  not  ask  to  have  their  pay  re- 
^hced,  for  the  sake  of  uniformity,  but  to  have  the  pay  of  the  laborers  rawed. 
The  secret  of  this  unexpected  attitude  is  the  discovery  that  giant 
powder,  besides  cutting  off  the  perquisites  of  labor,  is  diminishing  the 
number  of  miners  necessary  for  a  given  production,  and  so  far  simplify- 
ing the  labor  of  these  as  to  require  less  skill,  except  on  the  part  of  fore- 
men and  powder-men.  Of  coui-se  the  natural  effect  would  soon  be  the 
reopening  of  a  vast  number  of  mities  now  idle,  and  an  increased  demand 
for  really  good  workmen  at  high  wages  as  foremen.  Only  the  shiftless, 
lazy,  and  ignoraht  workmen  suffer  in  the  end  by  the  progress  of  the 
industrial  arts,  but  unfortunately  that  is  the  very  class  which  the 
leagues  are  too  apt  to  foster  and  protect.  Nothing  is  more  fatal  to  tlie 
true  interests  of  labor  than  the  notion  that  skill  should  make  no  differ- 
ence in  wages.  To  pay  (as  the  Grass  Valley  miners  demand)  the  man 
vho  pushes  a  car  or  loads  a  wagon  above  ground  the  same  as  one  who 
drills,  blasts,  or  sets  timbers  underground,  is  either  to  underpay  the  one 
or  to  overpay  the  other;  and  certainly,  at  all  events,  to  remove  from 
U>th  the  stimulus  of  ambition  and  the  motive  to  excellence. 

In  the  strike  at  Grass  Valley,  the  league  was  too  late.  On  general 
gronnds,  there  is  not  a  region  in  the  country  where  miners  have  had  less 
reason  to  complain.  Emi)loyment  has  been  for  many  years  both  stead^^ 
and  well  paid.  No  attempt  was  made  at  this  time,  or  talked  of,  or 
intended  to  reduce  their  wages.  Even  the  murmurs  about  Chinese 
Jabor,  which  have  grown  alarmingly  bold  in  many  quarters,  were  not 
beard  in  this  quiet  paradise  of  emi)loyes  until  provoked  by  the  last  folly 
of  those  who  did  not  know  how  to  let  well-enough  alone.  And  as  to  the 
«oIe  plausible  re^ison  for  a  strike — the  alleged  injurious  effects  of  giant 
powder — the  league  was,  as  I  have  said,  too  late. 
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Is  the  use  of  giant  powder  injurious  to  health  ?  Certainly  not  more 
80,  if  at  all,  than  it  was  last  year,  and  for  several  months  of  this  year, 
when  the  miners  were  anxious  to  lighten  their  labor,  and  increase  their 
profit,  on  contract  tvorkj  by  its  employment.  Certainly  not  more  so  than 
when  they  fired  their  own  blasts,  instead  of  having  a  man  to  do  it  for 
them.  It  is  only,  it  would  seem,  when  the  miners  are  excluded  from  the 
stopes,  after  the  shots  are  fired,  that  they  find  out  how  terribly  noxious 
(in  spite  of  the  alibi)  are  the  gases  into  which  they  were  ready  to  go 
without  inconvenience  to  overhaul  for  rich  speciimens  the  freshly  broken 
quartz. 

Curiously  enough,  moreover,  it  so  happens  that  the  giant  powder,  as 
now  manufactured,  is  far  less  likely  to  be  in  any  way  noxious  than  it 
was  when  considered  harmless.  It  is  manufactured  with  greater  care, 
and  upon  explosion  leaves  almost  no  visible  smoke.  Now,  the  smoke  is 
all  that  can  reasonably  be  expected  to  cause  pain  or  annoyance,  as  a  . 
little  consideration  will  show. 

Nitro-glj'cerine  or  glonoine  h.as  long  been  a  homoeopathic  remedy  for  a 
certain  kind  of  headache,  and  in  larger  doses  it  i)roduces  this  headache 
as  a  pathogenetic  eftect.  Kubbing  it  upon  the  skin  will  have  the  same 
effect  as  swallowing  or  inhaling  it.  But  after  combustion,  this  organic 
compound  is  transformed  to  inorganic  gaseous  products  which  do  not 
possess  the  same  properties;  and,  hi  fact,  when  diluted  with  air,  in  a 
decently  ventilated  mine,  should  bo  no  more  harmful  than  the  gases  of 
any  combustion. 

The  headache  exi)erienced  by  those  yrho  employ  nitro-glycerine  in 
any  form  as  an  explosive,  doubtless  arises  from  the  presence  in  the  air, 
after  explosion,  of  particles  of  the  original  substance,  not  consumed, 
just  as  in  the  smoke  of  powder  we  have  an  evidence  of  imperfect  com- 
bustion. The  less  visible  smoke  remains,  therefore,  after  a  blast  of 
giant  powder,  the  less  time  will  be  required  for  its  effects  on  the  air  to 
disappear.  Proper  adjustment  of  the  charges  to  secure  absolute  com- 
bustion is  a  matter  bearing  directly  on  the  same  point.  Few  mininpr 
captains  have  yet  found  out  how  small  a  charge  nmy  be  advantageously 
employed.  The  almost  universal  mistake  in  tlie  use  of  this  explosive  is 
overcharging  the  holes.  ( The  um/uI  effect  of  a  blast  does  not  increase  in  the 
ratio  of  the  amount  of  explosive — least  of  all  when  the  explosive  is  a  quick 
one.)  Even  if  giant  powder  gave  noxious  fumes,  the  evil  could  be 
reduced  to  a  minimum,  and  would  be  far  less  serious  than  those  exi)eri- 
enced  in  quicksilver,  arsenic,  or  even  common  metallurgical  works. 

But  the  general  evidence  is  that,  after  becoming  accustomed  to  giant 
powder,  no  one  suffers  from  it.  If  there  are  a  few  so  constituted  as  to 
be  always  affected  by  it,  what  of  that  ?  Some  people  are  always  sick 
when  they  ride  backward;  some  when  they  go  to  sea;  somo  when  they 
smell  camphor.  Many  soldiers  cannot,  without  injury,  attend  ui)on 
artillery  practice.  But  there  will  be  stages  and  shix)s  and  camphor  and 
cannon  for  all  that. 

If  the  use  of  giant  powder  were  universally  and  seriously  and  una- 
voidably injuiious  to  health,  it  might  be  forbidden  by  law.  But  there 
is  no  possibility  of  that  prohibition.  The  facts  are  all  against  it.  The 
Chinese  used  nitroglycerine  (which  is  chemically  the  same  thing)  in  the 
Central  Pacific  tunnels,  and  they  aie  not  afraid  of  it.  Xow,  if  it  is  so 
fatal  as  the  league  asserts,  why  does  not  the  league  embrace  the  oppor- 
tunity to  kill  off  the  Chinese  by  allowing  them  to  work  with  it  under- 
ground ?  The  fact  is,  giant  powder  nuiy  prove  malarious  to  miners' 
leagues,  but  not  to  miners. 

This  was  part  of  the  great  labor  struggle  in  the  Pacific  Coast — a 
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jle  which  marks  the  terminus  of  the  era  of  mere  speculation.  For 
the  miners  have  been  begging  for  the  assistance  of  capital  to  erect 
industry  into  a  regular  business.  Now  they  have  their  wish,  and 
8t  requisite  of  a  business  must  be  complied  with :  the  owners  of 
must  be  free  to  work  them  as  they  choose,  and  with  what  force 
hoose.  If  a  steam-engine  will  pump  for  live  dollars  where  two  men 
bucket  cost  ten,  the  engine  must  be  erected.  If  the  cheaper 
ne  is  a  Chinaman,  instead  of  an  engine,  why  should  not  the  Chiua- 
e  employed  f 

best  men  of  all  parties  agreed  on  many  points  involved,  and  the 
I  stubbornness  of  the  laborers  and  miners  forced  rapidly  an  agree- 
)n  all.  The  superintendents  of  the  mines,  which  had  been  com- 
to  suspend  operations,  after  waiting  a  few  weeks  to  let  the  miners 
ider  the  iMJsition  taken  by  them,  finally  procured  other  workmen 
the  more  northern  counties  and  had  no  difficulty  whatever  in 
so.  Many  of  the  strikers  even  returned  to  their  work  after  they 
lat  their  demands  would  not  be  complied  with.  It  is  to  be  ex- 
l,  therefore,  that  the  operations  in  this  leading  gold-producing  dis- 
rill  not  be  disturbed  again  very  soon  by  a  similar  piece  of  folly  on 
rt  of  the  workmen. 

placer  mines, — The  letter  of  Mr.*  W.  A.  Skidmore,  in  my  last  year's 
,  contains  a  very  full  description  of  the  placer  mines  of  Nevada 
lacer  Counties,  and  it  is  therefore  hardly  necessary  to  enter  into  a 
mI  description  again  this  year. 

ve  already  said  that  the  scarcity  of  water  has  prevented  regulai 
ions  during  the  last  year  in  these  mines :  still,  a  few  of  them  have 
;ed  to  do  quite  well  under  the  circumstances.  A  representative 
of  the  class  is  the  one  belonging  to  Judge  Brown,  at  You  Bet, 
a  County,  and  a  short  description  of  it  will  give  a  very  fair  idea 
remaining  cement  mines  in  the  neighborhood, 
cement  in  this  claim  lies  from  eighty  to  one  hundred  feet  below 
irface.  It  is  overlain  by  gravel,  which  will  pay  handsomely  by 
nlic  washing  after  the  cement  is  removed ;  the  latter  is  from  twelve 
nty  feet  thick  and  quite  hard.  It  is  extracted  by  shafts  and  tun- 
ind  the  timbers  in  the  stopes  can  be  taken  out  after  the  cement  is 
ed,  so  as  to  allow  the  superincumbent  gravel  to  cave  in,  in  order 
pare  for  washing  it  off  cheaply  and  expeditiously  by  hydraulics. 
Distiug  and  pumping  is  done  by  the  same  water  wheel  which  fur- 
i  the  i>ower  for  the  stamps.  The  water  to  drive  this  wheel  costs 
l)er  day.  Eight  hundred  and  forty  tons  worked  in  June  yielded 
4  28,  and  a  clean-up  from  one  thousand  two  hundred  tons  in  July 
I  result  of  $17,800  28.    The  daily  cost  of  working  this  claim  is — 

'U  men,  at  83 $48  00 

men,  at  $3  50 10  50 
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linary  and  extra  incidentals  make  the  total  expense  less  than  $500 
et»k.  The  mine  has  produced  between  $500,000  and  $000,000  ami 
•ospects  ahead  are  good. 

mill  used  on  this  chiim  consists  of  eight  stamps  of  eight  hundred 
ifty  jwunds  each,  arranged  in  two  mortars.  Lift,  twelve  inches; 
ix  drops  iK*r  minute ;  discharge,  five  inches  above  dies ;  sieves  nnide 

Xo.  18  iron  with  one-eighth  inch  punched  holes;  size  of  sieves, 
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forty-eight  by  sixteen  inches.    Most  of  the  gold  is  caught  by  the  qi 
silver  in  tiie  mortars ;  the  balance  by  copper  plates  below. 

The  American  Mining  Company,  at  Sebastopol,  in  the  Junction  ] 
district,  has  done  quite  well  during  the  last  year.  A  fidl  statemei 
their  doings  will  be  found  in  the  annexed  table. 

The  Buckeye  Hill  claims,  below  Sweetland,  have  been  extensi 
worked.  This  company  has  bought  ground  in  addition  to  their  < 
and  the  average  product  of  their  six-weeks'  runs  has  been  about  810 

They  employ  six  men  in  their  new  tunnel,  which  they  own 
Sweetland  Creek  for  a  length  of  (eighteen  hundred  feet,  and  twenty 
men  at  washing.    Five  hundred  inches  of  water  are  used. 

The  Prescott  claims,  near  Omega,  have  been  worked  with  good  re: 
by  W.  Kidd  &  Co.  The  gohl  from  these  claims  is  very  line,  being  w 
$20  per  ounce.  One  clean-up  in  8ei)tember  yielded  $10,500.  In 
Kansjis  ground  the  existence  of  a  cbaini^l  has  been  satisfactorily  ei 
lished,  and  a  San  Francisco  company  proposes  to  operate  hen^ 

My  agent  for  California  distributed  many  sets  of  blanks  among 
l)lacer  miners  of  Nevada  County,  only  one  of  which  was  retu 
partly  filled.  I  am  consecpiently  not  in  a  position  to  give  as  full  st 
tics  on  this  branch  of  mining  as  I  had  intended. 

Exhibit  of  producing  mines  in  Junction  Bluff  mining  districty  Bridgeport  lownshipj  A 
Country  California^  on  Juhj  1,  1869,  reported  hy  Anson  B.  Siceeny. 

Name,  American  Miniu*^  Company,  (not  incoqmrnted;)  owners,  J.  H.  Bmwn, 
Spooner,  S.  M.  Crall,  A.  B.  Sweeny,  T"  L.  Frew,  C.  H.  Etlinger,  MoseH  Davis,  James S 
L.  GaskiU,  L.  Carmack,  J.  S.  MeBride ;  cliaracttfr,  gravel,  with  cement  at  the  hot 
dimensions  of  chiim,  one  hnndre<l  and  twenty  chiims,  eighty  by  one  hnndred  and  e 
feet  each  ;  two  thonsand  feet  on  the  conrst?  of  channel ;  it  varies  fnmi  two  hnndre( 
tifty  to  three  hnndred  feet  in  width ;  cojintry  rock,  granite  ;  mills,  one,  mii  by  a  hi 
gurdy  water-wheel;  product  for  the  year  ending  July  1,  1831),  ^149,0(K). 

Bemarks. — The  above  claims  have  yielded  in  itive  years,  up  to  July  1,  18G9, 1611 
Located  in  1852.    The  prosjiects  ahead  are  good. 

Estimate  of  costs  of  mining  in  Junction  Bluff  districty  Bridgeport  township,  Sevada  Ci 

California,  reported  by  Anson  B.  Stceeny,  July  1,  1869. 

Population  of  district :  Twenty-tive  families — fifty  men  and  fifty-two  children. 
Wages  of  first-class  miners :  Three  dollars  and  lifty  cents  per  day. 
Wages  of  second-class  miners :  Three  d(dlai*s  per  day. 
Wages  of  Chinese  laborers  :  One  dollar  and  seventy-five  cents  per  day. 
Cost  of  lumber:  Twenty-two  dollars  .ind  fifty  cents  per  thousand. 
Cost  of  common  powder:  Three  dollars  per  keg  of  twenty-five  i)onuds. 
Cost  of  giant  powder :  One  dollar  and  twenty-five  cents  per  pound. 
Cost  of  quicksilver  :  Sixty  cents  per  pound. 
Cos*i  of  freight  from  Maiys\illo  :  One  cent  per  pound. 

Cost  of  ten-stamp  mill^  California  pattern,  including  freight,  erection,  &.C.: 
thousand  dollars. 

Operations  of  the  American  Mining  Company, 

Common  powder  useil  per  year,  in  kegs  of  25  pounds ! 

Pounds  of  giant  p»wder  used  per  year 

Pounds  of  quicksilver  used 

l*ounds  of  (piicksilver  lost  each  year 

Inches  of  water  used  daily 

Number  of  ]iipes 

Diameter  of  nozzle,  in  inches 

Height  of  bank,  in  feet 

Pressure?  of  water,  in  feet 

Cost  of  water  per  <lay 

Number  of  men  emjdoye<l 

Number  of  Chinamen 

Average  length  of  runs,  in  days 

Monthly  expenses 8 
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>ngth  of  tunnel,  in  feet 2, 200 

j^u^h  of  tail  sluices  outHido  of  tunnel,  in  feet 3,  IIW) 

»fauiber  of  under-currents 16 

jt'Dgth  of  under-cuirents,  in  feet 800 

Average  width  of  under-currents,  in  feet 12 

Rmarks. — We  also  have  tunnels  and  sluices  not  mentioned  above ;  we  have  one 
larted  which  will  be  200  feet  deei>er  than  our  present  ones,  and  will  be  about  3,400  feet 
ong  before  we  reach  a  shaft  to  wash  through. 


CHAPTER  X. 

SIERRA  COUNTY. 

The  hydraulic  mines  of  this  couuty  continue  to  produce  largely, 
hoofjh  it  can  scarcely  claim,  as  formerly,  to  lead  the  State  in  this  branch 
if  mining.  Some  important  progress  has  been  made  in  quartz  mining. 
*erhapa  the  most  significant  event  of  the  year  is  the  formation  of  a 
ompany  to  exploit  the  valual^le  deposits  of  magnetic  iron  ore  in  Gold 
'alley.  This  is,  I  believe,  the  first  enterprise  of  the  kind  in  California, 
lie  deposits  occur  in  the  higher  parts  of  Sierra  County,  and  were  dis- 
overed  some  years  ago.  In  18G5  they  were  visited  by  Richthofen,  who 
Tites  (?onceniing  them :  "The  deposits,  as  far  as  explored,  are  situated 
u  the  headwaters  of  the  North  and  Middle  Forks  of  the  North  Yuba 
liver,  about  twelve  miles  eaM-northeast  of  the  city  of  Downieville,  and 
few  miles  north  of  the  culminating  rocky  summit  of  the  Sierra  Buttes. 
lie  country  is  mountainous;  its  waters  escape  to  the  west  through 
avines.  Near  their  sources  these  ravines  expand  to  basins  and  valleys, 
ften  filled  by  lakes,  and  separated  from  each  other  by  ridges  of  little 
levation  above  their  level.  Communication  is,  therefore,  comparatively 
"asy  between  the  different  parts  of  these  highlands,  as  well  as  with  the 
uljaeeut  eastern  valleys,  such  as  Mohawk  Valley  and  Sierra  Valley, 
vhich,  again,  are  connected  by  excellent  roads  with  the  State  of  Nevada. 
The  iron  deposits  are  situated  along  a  line  about  two  miles  in  length, 
vhich  connects  some  of  the  before-mentioned  basins — its  southerly  end 
'Starting  from  Gold  Valley  on  the  Middle  Fork,  while  its  northerly  end 
extends  to  a  depression  on  the  headwaters  of  the  North  Fork,  and  the 
[•antral  j)art  runs  through  a  gap  between  both  forks.  Gold  Valley  is  a 
line  basin,  about  6,200  feet  above  the  level  of  the  sea." 

Acconling  to  a  report  by  ^Ir.  Frank  E.  Brown,  civil  engineer,  the  Gold 
Valley  dei)osits  are  oval  in  shape,  two  hundred  to  two  hundred  and  fifty 
i«*^t  in  diameter,  and  presenting  an  average  height  above  the  surface  of 
forty  feet  by  about  one  hundred  and  fifty  feet  in  length.  Other  lodes  are 
^lid  to  occur  in  ten  different  places,  occupying  a  line  of  one  thousand  feet, 
f  w^elve  to  seventy-five  feet  above  the  ground,  and  twelve  to  thirty  feet  wide. 
Limestone  is  abundant  and  accessible.  The  San  Francisco  Bulletin  ob- 
serves, in  commenting  upon  this  subject,  that  there  is  evidence  to  show 
the  existence  of  valuable  iron  deposits  along  a  line  of  three  hundred 
fniles  in  the  Sierra  Nevada,  from  near  the  centre  to  the  extreme  northern 
E'nd  of  the  range.  In  spite  of  the  considerable  altitude  of  the  locality 
i^ferml  to,  the  climate  is  so  mild  as  to  permit  the  prosecution  of  work 
liroughout  the  year.  The  site  selected  for  metallurgical  works  is  about 
hree  nailes  from  Jaimson  City,  on  Eagle  Creek,  in  the  Mohawk  Valley. 
t  is  about  forty-seven  miles  from  Tnickee,  on  the  Central  Pacific  rail- 
^«(1,  to  which  point  a  goo<l  wagon  road  can  etisily  be  constructed.  This 
'te  is  recommended  also  by  the  abundance  of  timber  and  water-power. 
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The  Sierra  Buttes  mine. — The  following  account  of  this  mine  is  tiiken 
mainly  from  an  able  report  by  Henry  Janin,  esq.,  the  well-known  miniug 
engineer,  of  San  Francisco : 

The  Sierra  Buttes  mine  is  situated  thirteen  miles  east  of  Downieville, 
the  county"  seat  of  Sierra  County.  It  is  approached  by  a  mule  trail  con- 
necting with  Downieville.  Tlie  Henness  Pass  wagon  road,  which  con- 
nects with  the  Central  Pacific  railroad  at  Emigrant  Gap,  passes  within 
six  miles  of  these  mines.  It  is  under  contemplation  to  connect  the  mines 
with  this  road  by  a  short  road  some  six  miles  long,  the  estimated  cast 
of  which  is  $5,000.  This  will  facilitate  and  cheapen  the  introduction  of 
machinery  and  materials.  At  present  heavy  pieces  of  machinery  are 
transported  to  the  ridge  above  the  mines  by  ox  teams,  and  thence  low- 
ered to  the  mines  by  block  and  tackle.  These  mines  are  among  the 
earliest  worked  in  California,  the  records  extending  back  as  far  as  1815, 
when  the  quartz  was  crushed  in  arrastras.  In  1853  the  first  stamp  mill 
was  erected.  In  1857  the  mines  came  into  the  possession  of  the  present 
company,  and  have  enjoyed  ever  since  an  uninterrupted  career  of  suc- 
cess. The  property -comprises  three  veins — the  Rose,  the  Cliff,  and 
the  Ariel.  Th(\y  are  inclosed  in  a  country  rock  of  hard  metamorphic 
slate.  They  have  a  general  east  and  w^est  direction,  with  a  dip  to  the 
north  of  from  thirty  to  forty  degrees.  The  ledges  are  large,  and  have 
been  proved  over  a  great  length ;  whenever  exposed,  the  walls  are  found 
to  be  well  defined :  these  and  other  general  features  of  these  k^lges 
combine  to  assure  gieat  permanency  in  depth.  Near  the  center  of  the 
hill  in  which  th(»  veins  occur,  the  three  veins  converge  and  concentrate, 
going  west,  and  become  one.  The  Rose  ledge  occupies  a  position  south 
of,  and  the  Ariel  (the  main  ledge)  a  position  between,  the  Rose  and  Cliff 
ledges,  of  which  the  latter  is  found  north  of  both  the  Rose  and  Ariel. 
The  workings  of  these  three  ledges  are  connected  by  cross-cuts  from  the 
main  working  tunnels  which  are  driven  in  on  the  Ariel  ledge.  The 
ledges,  are  variable  in  dimensions.  Where  the  three  veins  converge,  the 
c[uartz  at  times  is  more  than  fifty  feet  thick,  while  the  veins  before  junc- 
tion vary  from  eight  to  twenty  feet.  The  pay-ore  or  productive  zone  of 
the  ledges  varies  also  from  two  and  a  half  to  fifteen  feet,  and  is  found 
sometimes  on  the  foot-wall,  sometimes  on  the  hanging- wall,  and  often, 
where  the  vein  is  large,  in  the  middle,  with  barren  (juartz  on  either  side. 
The  Rose  ledge  is  absorbed  below  the  third  level  by  the  Ariel,  but  lar^ 
reserves  of  good  ore  remain  in  it  above  that  line.  Former  workings  on 
this  vein  extend(»d  520  feet  in  depth,  on  a  shoot  of  productive  ground,  600 
feet  long,  averaging  7^  feet  in  width  of  pay  ore.  The  Cliff  ledge  lies 
north  of  the  Ariel,  and  is  ])arallel  in  dip,  but  convergent  in  course.  It 
is  worked  by  cross-cuts  from  the  Ariel,  and  has  two  shoots  of  pay  ore, 
respectively  100  anc^  GO  feet  long.  It  has  been  worked  to  a  depth  of 
720  feet.  The  Ariel  is  the  main  ledge,  and  the  most  valuable,  both  by 
reason  of  the  value  of  its  reserve,  and  on  account  of  its  promise  for  the 
future.  This  vein  is  worked  by  a  series  of  tunnels  driven  in  on  the  vein, 
and  now  made  200  feet  apart  vertically.  This  system  of  working,  which 
dispenses  with  the  ex[)ense  and  trouble  of  shafts,  hoisting,  and  pumping, 
is  made  possible  by  the  extraordinary  location  of  the  mine — upon  a  high 
and  steep  mountain.  The  height  is  some  1,500  feet  above  the  valley  of 
the  South  Yuba,  and  the  oflice  of  the  company  is  5,100  feet  above  the  sea. 
The  steepness  of  the  mountain  is  such  that  no  wagon  road  has  been  con- 
structed to  the  mine.  Tlie  fifth  or  lowest  tunnel  is  now  being  driven  in, 
and  has  already  a  length  of  58(i  feet.  The  vein  has  been  worked  to  a 
depth  of  980  feet.  At  tins  dei)th  the  first  shoots  of  ore  have  been  cut, 
I)roving  a  length  of  221  feet,  and  an  average  width  of  pay  matter  of  two 
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and  a  half  feet,  with  quartz  which  will  probably  yield  $17  per  ton  in  the 
mill.  The  pay  stratum  in  this  shoot  occupies  the  foot- wall  portion  of  the 
vein  of  quartz,  which  will  average  eight  feet  in  width.  The  size  of  the 
pay  streak  in  this  shoot  is  the  same  as  it  was  in  the  fourth  level  above 
It  is  well  defined,  and  has  every  appearance  of  permanency.  The  othei 
shoots  of  ore,  driving  west,  have  all  larger  veins.  The  fifth  level  ha« 
still  to  be  continued  an  additional  length  of  1,340  feet,  to  cut  under  or 
through  the  paying  ground  opened  and  proved  in  the  third  and  fourth 
levels.  The  fourth  level  has  yet  to  be  driven  840  feet  to  cut  the  ore 
ground  proved  by  the  third  level  above.  The  greatest  length  driven 
into  the  hill  on  this  vein  is  by  the  third  level,  which  has  a  total  length  of 
1^>80  feet. 

The  paying  portions  of  the  vein,  in  this  as  in  all  the  gold  quartz  veins 
of  this  State,  are  represented  by  shoots  or  chimneys  of  productive  quartz, 
^th  intervals  of  barren  quartz  between  them.  The  Ariel  ledge  has  five 
sach  shoots  of  the  following  lengths,  beginning  at  the  mouth  of  tunnel 
and  going  west :  60  feet ;  50  feet ;  280  feet ;  300  feet ;  120  feet.  The 
aggregate  length  on  the  vein,  horizontally,  of  the  productive  ground,  is 
therefore  810  feet. 

These  veins  are  opened,  the  water  drained  ofif,  and  the  ores  extracted 
entirely  by  tunnels.  There  are  no  draining  and  pumping  shafts  or  ma- 
chinery. As  the  ores  come  firom  the  various  levels,  they  are  let  down 
by  an  inclined  track  to  the  mills,  which  are  situated  directly  below  the 
fifth  level.  This  necessitates  no  machinery,  as  the  loaded  car  going 
down  brings  up  the  empty  car.  The  main  levels  are  200  feet  apart  on 
the  incline  of  the  Ariel  ledge.  They  have  been  opened  far  in  advance 
of  the  immediate  requirements  of  the  mills,  and  therefore  expose  a  large 
amount  of  pay  ore  in  reserve.  The  nature  of  the  ground  is  such  that 
still  deeper  tunnels  may  be  driven,  which  will  open  up  sufficient  ground 
to  supply  the  mills,  of  even  a  largely  increased  capacity,  for  many  years 
to  come. 
The  reserves  are  estimated  as  follows : 

Cliff  ledge,     2,307  tons,  with  a  gross  value  of $34,605 

Bose  ledge,  18,227  tons,  with  a  gross  value  of 235,187 

Ariel  ledge,  91,410  tons,  with  a  gross  value  of 1,040,165 

Total 111,944  tons,  with  a  gross  value  of 1,309,957 


This  includes  no  ground  that  is  not  opened  on  two  sides  at  least.  The 
foorth  and  fifth  levels  will  undoubtedly  cut  the  shoots  exposed  above, 
and  open  an  aggregate  of  420  feet  on  the  former  and  700  feet  on  the  lat- 
ter, horizontal  lenglh,  by  200  feet  '<  backs." 

The  cost  of  taking  out  and  reducing  this  quartz  will  be  less  per  ton 
than  the  present  current  expenses,  as  the  ground  is  opened  and  requires 
no  expenditure  for  dead-work.  The  average  cost  for  mining,  milling, 
administration,  and  improvements,  as  established  by  the  resets  of  the 
^  eighteen  months  of  work,  is  $5  94  per  ton.  Allowing,  however,  $6 
P^  ton  for  costs,  we  reach  the  following  results : 

Gross  value  of  reserves $1,309,957 

^  of  extracting  and  milling,  at  $0  per  ton 671,064 

Profit  contained  in  reserves 638,293 

Redacting  nowtwenty  i)er  cent.,  or  $127,658,  for  possible  over-estimates, 
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WO  have  $510,635,  representing  the  final  net  profit  ''in  sight"  in  the  i 
serves  above  the  lower  levels,  and  consequently  beyond  the  onliua 
mining  contingencies  and  uncertainties.  These  mines  have  alwa 
been,  and  are  now,  worked  with  less  approximation  to  their  legitima 
productive  capacity  than  any  others  of  equal  note  in  the  State.  Ti 
extraction  of  ore  (hitherto  never  more  than  45  tons  per  24  hours)  cou 
easily  be  doubled,  thus  more  than  doubling  the  current  monthly  profit 
because  decreasing  in  many  items  the  average  expense.  For  reducti< 
the  same  water-power  now  employed  could  be  used  over  and  over  agai 
as  there  is  some  900  feet  of  fall  between  the  present  mills  and  the  Yub 
There  are  two  mills,  known  as  the  upper  and  lower,  and  situated  belc 
the  fifth  level  on  the  Ariel  ledge.  Tlie  lower  mill  has  16  stamps,  weig 
ii)g  each  640  pounds,  and  driven  by  a  32-feet  overshot  water-whei 
Water  is  brought  from  immense  reser\'oirs  formed  by  damming  up  tv 
lakes  some  six  and  a  half  miles  distant  from  the  mines.  The  supply 
abundant,  (75  inches,  miner's  mea.sui-ement,)  reliable  and  constant.  Tl 
upper  mill  has  12  stamps,  580  pounds  eacli,  with  a  water-wheel  of  tl 
same  size.  The  maximum  capacity  of  the  two  mills,  running  withoi 
stoppage,  is  45  tons  per  24  hours.  Ninety-two  per  cent,  of  this  is  pn 
bably  about  the  actual  duty.  The  average  yield  per  ton  for  eightee 
months,  ending  June  1,  1869,  was  $14  5{}.  The  production  of  buliioi 
for  this  period  was  $324,339,  and  the  dividends  $192,000,  or  58.52  pe 
cent,  of  the  gross  receipts.  The  net  i)rofit  per  ton  was  $8  62.  The  quart; 
tailings  from  the  mills  are  worked  over  four  or  five  times  in  arrastras 
belonging  to  other  parties,  who  recei\'e  seventy-five  per  cent  of  tht 
yield,  under  contract  with  the  company.  The  above  estimates  incluA 
the  gross  yield  of  the  arrastras  on  the  credit  side,  while  the  proportioi 
repaid  to  the  contractors  is  included  in  the  expense  account.  The  tota 
production  of  the  Sierra  Buttes  Company  since  1857  is  shown  in  th( 
following  table.  Previous  to  that  year  the  mines  are  estimated  to  hav( 
produced  about  $250,000. 


Years. 

Yield, 

Expenses. 

DivideDdi. 

1857 

$51,000 

55,000 

88,000 

120,000 

198,000 

166,000 

156. 000 

90,000 

196,000 

224,000 

197.187 

229,254 

95,084 

$15,000 
15.000 
90.000 
37,000 
48.000 
54.000 
57,000 
75.000 
64,000 
70,000 
69,000 
91,254 
41,084 

1361001 

1858 

40,001 

1859 

68.001 

I860 

83,001 

1861 

130,00 

1862 

118,001 

1863 

M.O0i 

1864 

19^001 

1865 

132,00 

1866 

IHOO 

1867 

loaoe 

1H68 

138,00 

1869 

54.09 

Total 

1, 835, 525 

676,338 

1,139,00 

The  results  for  1869  are  brought  down  only  to  the  first  of  June.  Fron 
the  above  it  appears  that  the  dividends  actually  paid  out  amonnt  t( 
$1,139,000.  In  addition  to  these  dividends,  the  mine  has  paid  for  all  iti 
improvements  of  every  nature  from  proceeds,  and  has  never  levied  ai 
assessment. 

The  ledges  in  the  vicinity  of  the  Buttes  have  slate  on  one  wall  am 
serpentine  on  the  other,  and  are  reported  to  range  from  ten  to  tweutyfivc 
feet  in  thickness.  The  Chips,  the  Briggs,  and  others^  are,  however,  o 
much  smaller  dimensions.  The  Independence,  a^oining  the  Buttes  oi 
the  west,  and  situated  on  the  same  lode,  has  been  worked  during  tlw 
year  with  good  returns.    In  both  these  mines,  giant  powder  and  siugle 
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banddrilling  have  been  in  ti'oduced,  witli  a  reported  saving  of  ten  to  fifteen 
I)er  cent  in  mining  expenses.  The  Primrose,  two  miles  north  of  tJie 
Buttes,  and  twelve  miles  northeast  of  Downieville,  has  been  worked 
again,  and  is  reported  in  promising  condition,  (see  Eeport  of  J.  Ross 
Browne,  1868,  p.  147.)  The  works  of  the  Union  mine  were  swept  away 
in  the  winter  of  18G8-'9  by  a  snow-slide,  but  have  been  rebuilt.  It  is 
DOW  reported  that  the  mine  is  less  troubled  with  water  than  formerly, 
and  that  the  ore  can  be  extracted  and  milled  for  $7  per  ton.  The  Alaska 
mine,  near  Pike  City,  is  reported  to  have  struck  very  rich  rock.  The 
sulphuret  tailings  assay  $380  i)er  ton,  and  the  quartz  (soft  and  decom- 
posed) assays  from  $12  to  $200,  from  the  surface  down.  The  small  five- 
stamp  mill  of  the  company  has  extracted  $13,000  from  350  tons.  The 
Bush  Creek  mine  yielded  during  the  year  ending  September  18,  18G9, 
3,380  tons  of  quartz,  from  which  $105,805  was  extracted,  or  $31  31  per 
[on.  The  product  of  December,  18G9,  is  reported  at  $27,500,  of  which 
«7,000  covers  mining  and  milling  expenses.  The  average  yield  of  the 
qnartz  for  December  was  $42  50  per  ton.  This  vein  is  six  feet  thifck, 
and  has  been  opened  to  the  depth  of  300  feet.  The  mill  has  twenty 
stamps,  two  Knox  pans  and  a  Payne  and  Stevens  buddle,  all  driven  by 
a  50  horse-power  steam-engine. 

In  August,  1869,  a  piece  of  gold,  weighing  95J  pounds,  was  taken  from 
the  Monumental  mine  in  this  county.  Its  original  weight,  indeed,  is 
declared  to  have  been  140  pounds,  but  a  piece  is  said  to  have  "  become 
detached.''  Some  $70,000  have  been  exti'acted  from  this  mine  during  the 
abort  time  it  has  been  in  operation.  About  the  same  time,  and  not  far 
from  the  same  place,  a  company  of  Chinamen  picked  up  a  nugget  worth 
$1,800.  The  Monumental  nugget  is  remarkable,  not  only  by  reason  of 
its  size,  but  because  it  was  taken  from  a  quartz  claim,  instead  of  an 
allavial  deposit.  If  the  statements  in  relation  to  the  nugget  be  correct, 
it  is  the  largest  piece  of  gold  yet  found  in  a  vein,  so  far  as  I  am  informed ; 
and  its  discovery  tends  to  throw  discredit  on  the  theory  (which  is  never- 
theless gaining  ground,  and  which,  as  I  take  occasion  elsewhere  in  this 
report  to  show,  is  not  unreasonable)  that  vein-gold  becomes  refined  and 
aggregated  after  its*  accumulation  in  placers. 

The  annexed  account  in  relation  to  the  great  nugget  is  considered  en- 
tirelv  reliable. 

We  take  pleasure  in  giving  the  foUowing  particulars  about  the  great  California 
Bonet: 

Tmsy  the  birgest  piece  of  gold  ever  found  in  California,  was  taken  out  from  thoMon- 
imeatid  qoartz  mine,  situated  about  twelve  miles  north  of  DownioviHo,  at  the  Sierra 
Bottes.  It  weifrhs  1 ,142^  ounces,  or  95^  pounds,  as  cleaned,  and  is  almost  pure  gold, 
WinK  valued  at  $21,156  52. 

The  Monumental  quartz  mine  is  owned  by  Messrs.  Wm.  A.  Farrish  &  Co.,  and  lo- 
cated upon  the  same  mountain  as  the  Sierra  Buttes  and  Independence  mines.  The 
coantrv  has  been  used  heretofore  as  an  extensive  and  rich  quartz  district. 

Work  was  be||^n  on  the  mine  about  the  Ist  of  last  July,  by  sinking  upon  the  vein  a 
narrow  ledge,  varying  in  width  from  twelve  to  forty-eight  inches,  and  liUed  with  de- 
composed quartz.  It  paid  from  the  surface.  The  nugget  was  found  at  a  depth  of 
tweoty-five  feet  from  tne  top,  on  the  18th  of  August. 

There  has  been  taken  from  the  mine,  up  to  the  1st  instant,  $70,000,  with  the  labor  of 
three  men,  and  it  is  stiU  paying  at  the  rate  of  $1,500  per  day,  the  gold  being  washed 
from  the  decomposed  quartz  with  common  pans. 

A.  T.  FARRISH  &  CO. 

Sax  Francisco,  September  2, 1869. 

In  connection  with  this  county,  an  article  by  John  S.  Hittell,  in  the 
OreriMd  Monthly  for  November,  1868,  on  the  "  Dead  Rivers  of  Cali- 
^vmia,"  possesses  mnch  interest.    I  quote  a  large  part  of  it : 

A  drad  river  is  a  channel  formerly  occupied  by  a  running  stream,  but  now  iiUed  up 
^h  earthy  or  rocky  matter,  and  is  not  to  be  confounded  with  a  channel  that  is  open 
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and  remains  dry  during  the  greater  part  of  the  year  becanse  of  a  lack  of  water,  or  that 
has  been  abandoned  by  the  stream  for  a  deeper  channel  elsewhere.  A  dry  liver  bed  is 
not  a  dead  river. 

The  dead  rivers  of  California,  so  far  as  known^  are  on  the  western  slopes  of  the  Sierra 
Nevada,  from  five  hnndred  to  seven  thousand  fe<?t  above  the  sea.  They  are  all  aurifer- 
ous and  therefore  they  have  been  sought  for  and  examined.  They  have  yielded  proba- 
bly $300,000,000  in  all;  they  now  produce  perhaps  $8,000,000  annually.  They  are  not 
le8s  interesting  therefore  to  the  miner  than  to  the  geologist,  not  less  important  to  the 
statesman  than  to  the  antiquarian. 

The  largest  dead  river  is  known  as  **  the  Big  Blue  Lead,"  and  has  been  traced  from 
Little  Grizzly,  about  latitude  thirty-nine  degrees,  forty-five  minutes,  in  Sierra  County, 
to  Forest  Hill,  about  latitude  thirty-eight  degrees,  fifty-five  minutes,  in  Placer  Conn^, 
a  distance  of  sixty-five  miles.    The  course  is  south-southeast,  the  position  al>out  thirty 
miles  west  of,  and  jjarallel  with,  the  main  divide  of  the  Sierra  Nevwla.    The  elevation 
is  five  thousand  feet  above  the  sea  at  Little  Grizzly,  and  twenty-eight  hnndred  at 
Forest  Hill,  showing  an  average  fall  of  thirty-three  feet  per  mile.    The  live  rivers  of 
the  Sierra  Nevada  run  at  right  angles  to  the  course  of  the  range,  and  have  cut  caQoos 
from  fifteen  himdred  to  three  thousand  feet  deep,  and  they  are  separated  by  n<lj|{c« 
whicrh  are  from  three  to  six  miles  apart,  and  are  as  high  as  the  caRons  are  deep.    The 
Blue  Lead  runs  across  these  ridges  from  two  hundred  to  one  thousand  feet  l>elow  their 
summits.    The  traveler  does  not  see  any  signs  of  a  dead  river  in  these  ridges,  which 
are  as  high  and  have  the  same  general  appearance  at  the  Blue  Lead  as  at  other  places. 
I  shall  presently  tell  how  the  miner  discovers  the  lead,  but  before  coming  to  that  I 
want  to  give  you  a  clear  idea  how  the  dead  river  crosses  the  ridges.    Take  a  piece  of 
common  niled  cap  paper;  ])ut  your  pen  on  a  line,  draw  it  up  at  an  angle  of  forty-five 
degrees  to  the  second  line  above,  then  down  to  first  line  at  the  same  angle,  and  so  on 
until  the  line  made  by  your  pen  looks  like  eight  rectanimlar  saw  teeth,  which  an 
about  an  inch  high.    Consider  those  teeth  as  the  ridges  of  the  Sierra  Nevada  on  the 
lino  of  the  Blue  Lead  in  Sierra  County,  and  the  intervals  between  them  as  the  cafions. 
Write  over  the  first  canon  to  the  left, "Caflon  Creek;  over  the  next  Goodyear's  Creek; 
and  over  the  others  consecutively.  North  Fork  of  the  Yuba  River,  Rock  Creek,  Oregon 
Ravine,  Wet  Ravine,  and  Middle  Yuba.    Now  draw  a  horizontal  line  across  all  the 
ridges  a  quarter  of  an  inch  from  their  tops.    That  line  is  the.  Blue  Lead.    The  diagram, 
made  as  directed,  represents  a  peri>cndicular  section  of  the  ridges  and  cations  m  the 
Sierra  Nevada,  on  the  line  of  the  Big  Blue  Lead  in  Sierra  County,  as  seen  from  the 
west. 

I  have  said  that  the  traveler  would  see  no  sign  of  a  dead  river  in  riding  over  the 
countrj'.  The  ridges  are  as  high  on  its  line  as  elsewhere;  the  caQon  sides  present  the 
same  appeerance.  Years  elapsed  before  the  miners  discoveretl  the  existence  of  the 
ancient  channel.  But  it  refpiired  only  a  few  months  for  the  discovery  that  the  live 
rivers  were  very  rich  in  gold  up  to  a  certain  point ;  that  the  abundance  and  size  of  tiie 
particles  increased  as  they  ascended  up  to  that  point ;  and  that  1)oyond  or  east  of  thai 

{>oint  the  streams  were  poor.  Those  points  on  the  different  s'treams  were  nearly  in  a 
inc.  Just  there  the  ravines  on  the  sides  of  the  cafions  were  very  rich,  and  they  were 
comparatively  poor  elsewhere.  The  miners  followed  up  the  ravines,  washing  the  dirl 
in  their  beds,  and  the  dirt  where  the  ravines  were  not  too  steep  was  a  foot  or  two  den 
over  the  slato  rock.  At  last,  when  the  miners  got  near  the  top  of  the  ridge,  they  found 
that  the  narrow,  shallow  rock-bed  of  the  r.ivine  suddenly  disappeared,  and  the  bodrof 
the  hill  was  composed  of  gravel,  which  had  a  peculiar  blue  color,  and  imrt  of  it,  aAQ^ 
izontal  stratum  about  half  a  mile  wide  from  cost  to  west,  and  five  feet  thick,  was  vieiy 
rich  in  gold.  They  looked  after  the  metal  and  paid  little  attention  to  any thinff  else. 
As  the  stratum  ran  across  the  ridges  from  north  to  south,  the  miners  foUowed  it  in 
with  adits  or  tunnels,  and  in  more  than  one  place  the  tunnels  met ;  and  a  few  yean 
ago  it  was  customary  for  footmen  passing  between  Monticello  and  Excelsior  to  go  un- 
der ground  a  distance  of  a  mile  rather  than  to  climb  over  the  hill  six  hundred  feet  high, 
by  a  path  nearly  two  miles  long.  In  the  same  manner  Forest  City  and  Alleghany  were 
connected  by  a  continuous  tunnel ;  but  the  timbers  have  rotted,  the  roof  has  fialleii  in. 
and  the  passage  is  now  closed. 

The  uuriferoiu)  deposit  is  gravel,  mixed  with  boulders,  clay  and  sand,  Tarying  fron 
a  hundred  to  three  hundred  feet  in  depth ;  in  strata  distinguished  from  one  another 
by  differences  in  color,  in  the  size  of  the  boulders  and  gravel,  and  iu  the  number  and 
size  of  the  particles  of  gold.  The  predominant  color  is  bluish-grav,  dark  at  the  bol^ 
tom  and  lighter  above,  with  a  reddish  tinge  in  those  xd^ces  that  have  long  been  ex* 
posed  to  the  air,  showing  the  presence  of  iron.  The  material  of  the  boalders,  gravd, 
and  sand  is  almost  exclusively  quartz.  In  the  whole  length  of  the  river,  as  traced  fiff 
a  distance  of  sixty-five  miles,  assuming  that  the  deposits  of  gravel  average  half  a  niili 
wide  and  two  hundred  feet  deep,  there  were,  counting  in  the  portions  which  havebeeB 
washed  away  by  the  live  rivers,  six  billion  six  hundred  aud  sixty  million  cubic  yaidl 
of  quartz  and  clay,  and  the  quartz  alone  must  have  measureil  five  billion  cubic  yards. 
In  the  live  rivers  quartz  forms  only  a  small  x>ortiou  of  the  gravel. 
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Whence  came  all  the  quartz  of  the  Big  Blue  ?  Uow  did  it  happen  tliat  uo  granite, 
slate,  porphyry,  baaalt,  or  sandstODO  was  buried  in  its  bed  ?  If  all  the  quartz  veniH  uuw 
known  in  California  were  cleane<l  out  to  a  depth  of  one  hundred  fei>t,  they  would  not 
Mipply  so  much  as  18  found  in  sixty-five  miles  of  a  river  that  inuHt  Iiave  run  for  many 
hanilreds  of  miles.  The  gravel  is  all  water- worn,  and  rounded  by  long  attrition.  It 
canit*  from  far  north.  A  piece  of  rough  quartz,  while  being  carried  five  hundred  milt's 
in  the  fiercest  of  our  mountain  streanis,  would'  not  be  worn  so  smooth  iis  is  every  ])el>ble 
in  the  Blue  Lea<l.  And  the  immense  size  of  the  boulders  imx)1ies  a  mighty  Vurrent. 
Th(Ntfi  in  the  lowest  stratum  average,  in  some  places,  a  ton,  and  many  are  found  of 
tvL'Dty  tons.  These  are  worn  as  smooth  as  the  pebbles.  They  are  not  fouud  scattered 
hfie  aud  there  as  though  they  had  tumbled  down  from  the  banks  of  the  river  near  the 
s{N>t  where  they  are  found ;  but  they  are  evenly  distiibuted  in  a  stratum  of  equal  thick- 
DnM  across  the  whole  l>ed,  and  for  miles  in  length.  Above  that  may  be  a  stratum  of 
booldcrs  of  Imlf  the  size,  and  then  another  stratum  of  larger  ones.  The  great  river 
haodled  these  masses  of  rock  with  as  much  apparent  ease,  and  spread  them  out  as 
eveuly,  as  if  they  had  been  no  larger  than  pigeons'  e^gs. 

The  particles  of  gold  are  hirger  in  size,  and  contain  more  silver  at  the  bottom  than 
at  the  top.    The  smaller  pieces  are  in  the  upper  strata,  and  as  they  have  a  larger  sur- 
hoi  proportionately,  the  silver  is  eat^n  out  by  the  8ulx>hurous  acid  which  is  developed 
in  the  gravel  by  the  oxidation  of  pyrites.    If  a  double  eagle  aud  twenty  one-dollar 
pieces  are  thrown  into  a  solution  of  vitriol,  and  left  there  for  several  weeks,  the  small 
pieces  will,  at  the  end  of  that  time,  contain  a  larger  proportion  of  gold  than  the  large 
oDr ;  and  for  a  similar  reason  the  surface  jdacer  gold  is  finer  chemicall}^  than  that  ob- 
tiiiHxl  from  the  deeper  strata.    As  a  general  rule,  the  deep  gold  is  nine  hundred 
fiof,  or  is  worth  eighteen  dollars  aud  sixty  cents  per  ounce,  and  Uie  surface  gold  is  nine 
bndrHl  and  twenty  fine,  and  is  worth  nineteen  dollars  per  ounce  in  the  Big  Blue 
Uad.    The  gold  and  gravel  are  deposited  as  in  live  rivers.    There  are  banks,  1>ai'h,  ed- 
dies, ripplea,  rapids,  and  falls.    There  is  little  gold  in  the  ra])ids,  and  much  in  the  eddies. 
Hie  richest  places  have  contained  as  much  as  fifty  dollars  to  the  cubic  yard  of  the 
Wer  strfttujn,  or  if  the  large  boulders  were  left  out  of  the  estimate,  to  two  or  three 
cvbie  kttU    The  space  between  the  boulders  is  iilled  with  sand,  clay,  and  gravel,  which 
eoDtains  the  gpl^-    In  the  upjier  strata  there  are  iiom  fifty  cents  to  two  dollars  to  the 
c«bic  ^ard.    The  bed  is  of  slate  rock,  and  the  banks  are  from  fifty  to  three  hundred 
&rt  high ;  bat  there  are  few  places  where  they  have  been  examined,  for  nowhere  has . 
aU  the  gravel  been  washed  away  across  the  channel. 

Bat  how  was  it  possible  that  the  bed  of  a  large  river  could  be  filled  three  hundred 
fcrt  deep  with  gravel  f    When  the  miners  in  1850,  1851,  and  1855i,  tiumed  the  live  riv- 
en of  Califomia,  and  took  the  gold  from  their  beds,  they  found  a  dejiosit  of  gravel  that 
<Uil  not  average  more  than  five  feet  deep  on  the  bed  rock,  in  streams  that  ran  in  cafi- 
•oaone  thooaand  feet  deep  ;  and  it  is  strange  that  the  Big  Blue  should  have  fille<l  its . 
^fd  with  gravel.    Yet  this  filling  up  is  not  without  an  analogue  in  our  <hiy.     Under 
the  inlinence  of  hydraulic  washing,  Bear  River  aud  Yuba  River  have,  within  the  last 
fifteen  yemn,  begun  to  fill  up  with  gravel,  aud  their  beds  have,  for  miles,  risen  seventy 
^*t  or  more  above  the  levels  of  18.S3.    This  gravel  is  auriferous,  and  it  is  de])osited  in 
^tiata,  and  the  arrangement  and  general  api>earance  reseiublc  those  of  the  Big  Blue 
Lead.    The  filling  ui>  begau  down  in  the  vaflev,  and  as  it  ascended  the  curreut  became 
WniHd  and  lost  the  ^Mjwer  to  carry  away  the  gravel.    In  Bear  River,  below  Dutch. 
Hit,  toe  bed  riaes  two  teet  per  month  during  the  chief  washing  season,  from  February. 
toSefitember,  and  in  the  reuuiining  four  months  it  falls  ou  account  of  the  stoppage  of.' 
Yahing  and  of  the  winter  fioocls  which  carr}'  away  x)crhai>s  half  of  the  accumulation . 
iftbosammer. 

thnne  permns  claim  that  various  camps  on  parts  of  dead  rivers  in  Plumas  County 
Vt  OB  the  Big  Blue  Lead,  and  others  think  that  portions  of  a  dead  river,  near  Placer- 
^^iUe,  bolong  to  the  same  stream.    I  do  not  acce]>t  these  theories,  but  if  they  are  tnie, . 
Ukr  Big  Blae  River  has  1>eeu  traced  about  one  hundred  aud  ten  miles.    In  the  northern 
part  of  Flamaa  County  the  river  is  buried  under  deep  beds  of  lava  aiul  basalt,  and 
•oath  of  Placerville  it  is  probably  below  the  level  of  the  live  streams,  and  thus  cannot 
W  foand  by  any  system  of  mining  or  moile  of  prospecting  now  in  use.    Even  in  places  ■ 
vliete  it  is  aliove  the  level  of  the  live  streams  it  ma}'  be  covered  on  the  sides  of  the 
oAou  by  slides  of  rock  or  of  Imrreii  dirt  or  gravel,  and  the  miner  might  spend  thou-- 
>nda  of  doUara  in  a  vain  search  for  treasures  not  ten  feet  from  his  drift,  as  miui}'  liave 
^oae,  and  aome  accident,  luck,  or  jterseverance  afterwards  provetl  the  proximity,  of  the 
licli  dqwait.    In  several  cases  the  lead  was  found  by  calculation.    The  miner  took  his  ■ 
jaiitiim  on  a  hiUaide,  on  a  line  aud  on  a  level  with  other  mining  camps,  and. in  a  few 
■^rs  he  fbond  a  fortune ;  and  others  have  spent  years  working  on  a  similar  plan  with- 
•■t  ■oeceaa.    The  river  must  have  taken  bends  on  the  north  side  of 


Rock  Creek  and 
OlMn  BaTine,  and  twelve  years  of  searching  have  not  revealed  the  x>osition  of  the 

Bat  why  did  the  Big  Bine  River  die,  and  leave  nothing  but  its  gravel  and  its  gold  to 
tell  the  story  of  ita  existence  and  of  its  greatness  t    fhe  main  cause  must  have  been 
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the  subsequent  rise  of  the  Sierra  Nevada.  Suppose  that  a  range  of  mountain,  sev 
thousand  feet  high,  yvere  upheaved  thirty  miles  east  of  the  Mississippi ;  that  the  I 
of  that  stream  were  on  the  mountain  side  three  thousand  feet  above  the  sea,  and  t\ 
thirty  miles  west  the  country  retained  its  present  level ;  the  result  would  be  that  tbepr 
eut  Mississippi  would  soon  bo  a  dead  river ;  it  would  be  cut  across  by  streams  ronni 
down  the  mountain  side,  ami  pouriug  into  a  new  Mississippi,  thirtv  miles  or  more  w< 
of  the  present  one.  We  know  that  the  Sierra  Nevada  has  been  upheaved ;  that  a  lai 
stream  ran  on  what  is  now  the  mountain  side,  and  that  it  has  been  succeeded  by  a  n< 
river  farther  west ;  and  we  must  infer  that  the  death  of  the  old  and  the  birth'  of  t 
new  river  were  caused  by  the  upheaval. 

Many  of  the  hills  crossed  by  the  Big  Blue  are  capped  with  lava  or  basalt,  which  cc 
ered  much  of  the  country  from  near  the  summit  of  the  range  to  about  three  thousand  ft 
above  the  sea.  It  seems  then  that  the  river  filled  its  bed  with  gravel ;  the  mountai 
began  to  rise,  and  volcanoes  broke  out  along  the  divide ;  the  lava  ran  down  and  co 
eretl  the  laud  to  the  line  of  the  dead  river  and  beyond  it ;  the  mountains  rose  st 
higher,  and  the  watcre  nmuiug  down  their  sides  cut  through  the  lava  and  made  de- 
canons,  and  washed  away  two-thirds  or  three-fourths  of  the  dead  river,  and  scatter 
its  gold  among  the  living  waters. 

The  descent  of  thirty- tliree  feet  per  mile  observed  between  Little  Grizzly  and  Fore 
Hill  would  make  a  terrific  cniTent  in  a  stream  half  a  mile  wide.  The  Sacramento  is 
lively  river,  yet  its  grade  is  only  five  feet  in  a  mile.  But  no  ordinary  current  coni 
have  carried  the  large  quartz  boulders  of  the  Bi^  Blue  Lead  from  distant  regions,  an 
distributed  them  evenly  over  the  river  bed.  It  is  possible,  however,  that  in  the  Min, 
up  of  the  mountains  the  relative  elevations  have  been  altered,  and  that  the  preseo 
grade  ditfers  from  that  of  the  Big  Blue  while  it  was  alive. 

A  question  suggests  itself  whether  the  great  dead  river  was  the  predecessor  of  an; 
live  stream ;  but  to  this  no  satisfactory  answer  can  now  be  given ;  and  it  is  doabtfa 
whether  time  and  research  will  ever  furuiKh  one.  The  Big  Blue  was  parallel  totb 
Sacramento,  and  has,  to  a  certain  extent,  l>een  succeedeil  by  it ;  but  it  drained  a  mucl 
larger  district  than  the  Sacramento  does,  or  the  rain-fall  of  the  country  was  mnd 
greater  in  the  era  of  its  exist^»nce.  The  Sacramento  does  not  carry  one-fourth  of  th 
water  which  ran  in  the  Big  Blut!— probably  not  one-tenth.  If  we  could  ascertain  tha 
the  quantity  of  rain  had  not  altered,  then  we  would  be  justified  in  x>resumiiig  tha 
the  Columbia  River,  which  woidd  about  fill  the  bed  of  the  Big  Blue,  instead  of  tnrninj 
westward  at  Walla-Walla,  originally  continued  southward,  until  the  lifting  np  c, 
Shasta  and  Lassen,  and  the  adjacent  ridges,  stopped  its  course,  and  compelled  it  t 
break  thnmgh  the  Cascade  Range  at  the  Dalles.  With  our  present  limited  Knowledxi 
we  are  not  justified  in  calling  the  Big  Blue  River  either  the  Dead  Sacramento  or  tb 
Dead  Columbia. 

Some  persons  have  argued  that  the  Big  Blue  Lead  never  was  a  river,  but  onlv 
lacuHtrine  or  alluvial  deposit.  This  theory,  however,  is  untenable.  The  Big  Bin 
Lead  has  all  the  marks  which  a  dead  river  should  have.  It  has  a  long  course,  a  widt 
nearly  uniform,  a  course  nearly  straight,  some  bends  with  eddies  on  the  inner  side, 
peculiar  quartz  unlike  any  found  in  the  neighboring  ridges,  or  in  the  streams  to  tli 
eastward,  and  abundance  of  quartz  which  no  place  now  known  to  us  could  have  sup 
plied,  and  which  came  probably  from  a  distant  northern  region  now  covered  with  lart 
water-worn  gravel,  which  must  have  been  carried  far ;  llat  stones  pointing  dowi 
stream,  as  a  current  would  place  them ;  strata  of  coarse  and  fine  gravel,  which  miw 
have  been  deposited  in  a  stream ;  a  uniform  descending  grade;  the  coarse  partirleso 
gold  which  could  not  have  been  distributed  so  evenly  over  a  wide  channel  except  in  i 
strong  current ;  an  iniineuse  quantity  of  gold,  which  required  ages  to  scatter  throngl 
a  deposit  three  hundretl  feet  deep ;  driftwood  unmistsdcably  wat^r-woni ;  trunks  o( 
treejj  with  the  butts  up  stream  ;  tributaiy  brooks,  and  a-number  of  other  evidence 
which  would  retjuire  more  space  for  their  descrij)tion  and  explanation  than  I  cook 
•spare.  To  say  that  the  Big  Blue  is  not  a  dead  river  is  equivalent  to  saying  that  tlM 
bones  of  the  mastodon  never  belonged  to  a  living  animal,  but  were  formed  under  geo 
logical  induences  exclusively. 

If  this  were  the  only  dead  river  in  the  State,  the  proof  would  be  less  conclusive,  bo' 
there  are  a  dozeii  others.  One  which  runs  southwestwardly,  and  may  be  called  tin 
Dead  Brandy  River,  appears  at  La  Port^e,  Brandy  City,  Cam\)tonville,  and  North  Sai 
Juan,  and  is  marked  by  the  same  general  characteristics,  save  that  the  gravel  is  fin« 
the  pebbles  in  the  upi)er  strata  being  generally  not  larger  than  a  pigeon  s  egg. 

In  Tuolumne  and  Calaveras  counties  we  have  the  Dead  Stanislaus  or  Tuolumn 
Table  Mountain,  which  runs  from  near  Silver  Mountain,  in  Alpine,  to  Knight's  Fcnj 
and  there  disappears.  It  is  covered  by  a  bed  of  basalt,  which  ilowed  as  lava  from 
volcano  and  filled  up  the  ancient  bed  ;  and  this  basalt  has  resisted  the  wear  of  tl 
elements,  and  now  stands  as  a  mountain  forty  miles  long,  a  quarter  of  a  mile  wide,  u 
eight  hundred  feet  high,  the  softer  adjacent  slate  rock  having  been  wasted  and  wash* 
away.  Under  this  mountain  lies  a  dead  river  rich  in  gold.  A  similar  table  mounta 
of  basalt,  covering  an  auriferous  dead  river,  which  I  call  the  Dead  Cherokee,  a^r ' 
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cbiefmining  camp,  extends  seventy  miles  from  Lassen^s  Peak  to  Orovillc.  At  Ban- 
gor, in  Batte  County,  is  a  smaU,  dead  river,  seventy  feet  below  the  general  suifact?  of 
the  gronnd,  and  covered  with  ordinary  soil  and  gravel.  There  are  also  dead  rivers  at 
Smartsville,  Mokelumne  Hill,  and  San  Andreas.  The  Big  Blue  and  the  Dead  Brandy 
aredistioi^shcd  by  the  depth  of  their  gravel  and  by  the  absence  of  i>ebble8  of  eniptive 
oripin  in  it ;  the  others  have  either  short  courses  or  shallow  dejiosits  of  gravel ;  and 
the  qnartz  forms  a  much  smaller  percentage  of  the  gravel.  In  the  dead  rivers  at  Chero- 
kee, Bauiror,  and  Smartsville,  a  large  proportion  of  the  boulders  and  pebbles  is  of  lava 
and  basalt,  as  if  the  streams  had  been  formed  after  the  commencement  of  the  volcanic 
♦  ni.  But  diflerent  as  is  the  material  of  the  gravel,  the  fluvial  origin  of  the  dei)osit8  is 
Miuilar  and  indubitable  in  all  of  them,  when  they  are  studied  together. 

Minaie  of  coiis  of  mining  and  reducing  ores  in  Sierm  Couniiff  Califomiay  reported  &»/  E, 

Spauldingj  July  1,  1869. 

Wages  of  first-class  miners :  Four  dollars  per  <lay. 
Wages  of  second-class  miners :  Three  dollars  i)er  day. 
Wages  of  surface  laborers :  Two  dollars  and  fifty  cents  per  day. 
Cost  of  luml)er;  Twenty -five  to  thirty  dollars  per  thousand  feet. 
Cflrt  of  mining  timber:  Five  dollars  per  conl. 
Cost  of  common  i)owder;  Three  dollars  per  keg. 
Cost  of  giant  powder :  One  dollar  aud  filty  cents  per  pound. 
Co8t  of  quicksilver :  Ninety  cents  per  pound. 
Co6t  of  freight  from  Marysville :  One  and  a  half  cent  per  pound. 
Cort  of  fuel:  Four  dollars  ^kt  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c.:  Ten  thou- 
iaod  to  twelve  thousand  dollars. 
Minimum  mining  cost  i)er  ton  of  ore :  Seven  dollars. 

Mine  from  which  this  is  reported:  Brush  Creek. 

Character  of  rock  at  that  mine  :  Talc  slate. 

Depth  of  mine :  Two  hundred  and  fifty  feet. 
Maximum  mining  cost  ]>er  ton :  Nine  dollars. 

Mine  from  which  this  is  reported :  Alaska. 

Character  of  rock,  &c.:  Talc  slate. 

Depth  of  mine :  Two  hundred  feet. 
Minimum  reduction  cost :  Five  dollars. 
Character  of  process  employed :  Common  mill  process. 
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CHAPTER  XI. 
YUBA  COUNTY. 

The  following  letter  from  Lyman  Orsley  gives  full  particulars  in  re- 
lation to  the  placer  mines  in  the  neighborhood  of  Smarts\ille,  Yuba 

Count}*: 

Salvrtsville,  Yuba  County,  Cal., 

August  29,  1869. 

Dear  Sm :  The  postmaster  at  this  place  has  handed  me  your  circular  letter  of  July 
24,  toother  with  tables  for  statistics  of  the  miuiug  operations  of  this  vicinity.  This 
being  entirely  a  gravel  or  hydraulic  mining  district,  I  prefer  giving  you  the  informa- 
tion denired  in  the  shape  of  the  following  general  remarks. 

The  work  now  being  prosecuted  is  merely  washing  off  the  upper  or  top  strata  to  a 
depth,  in  many  places,  of  one  hundred  and  forty  feet.  This  brings  the  miners  down  to 
the  upper  strata  of  the  ancient  river  bed,  which  follows  an  easterly  and  westerly  course, 
onder  a  range  of  hills,  which  has  to  be  washed  down  preparatory  to  working  the  old 
channel.  This  ancient  riverbed  is  very  rich,  as  proved  by  the  Blue  Gravel  Company,  which 
is  the  only  company  who  have  worked  it  so  far.  The  country  here  is  in  the  liautls  of 
some  »\x  incori>orated  companies,  four  of  which  are  running  bed-rock  tunnels  at  great 
expense,  to  strike  the  old  channel  on  the  bed  rock.  The  first  of  these  companies  to 
which  I  refer  is  the  Pactolas  Gold  Mining  Company.  This  company  are  now 
wjuhing  off  the  upper  strata,  taking  out,  when  running,  from  $^50  to  ^400  per  day ; 
they  wash  aliout  oue-thinl  of  the  year.  Value  of  ^ine,  $150,000.  The  company  are 
nmning  a  bed-rock  tunnel  to  strike  the  old  river  channel.  The  gravel  bank  being  washed 
at  present  is  150  feet  high.  The  new  tunnel  wiU  give  them  Iwfeet  in  addition  ;  length 
of  tannel  800  feet,  600  of  which  are  completed.  The  rock  being  verj'  hard,  it  will  re- 
qaire  eighteen  months  to  complete  the  work.  Cost,  $40,000.  Area  of  mfhing  ground, 
1.000  feet  on  old  channel,  embracing  some  40  acres  of  gravel  land. 

Xext  is  the  Pittsburg  Mining  Company.  They  are  also  running  a  bed-rock  tunnel,  1,6(K) 
feet  in  length ;  area  of  mining  ground^  2,400  feet  on  old  channel.  Present  product  of  mine, 
|600  per  day  while  washing.  This  is  from  the  upper  strata.  The  cost  of  this  tunnel 
is  (!iituQated  at  $140,000. 

Adjoining  the  Pittsburg  on  the  east  is  the  celebrated  Blue  Gravel.  This  mine  has 
opened  the  old  river  channel  some  four  years  ago  ;  since  which  time  the  product  has 
Wd  a  million  and  a  quarter,  and  it  is  stiU  paying  well.  Area  of  this  mine  on  channel 
1.^  feet,  with  aiyoining  mining  lands,  comprising  some  80  acres  of  gravel  mining  land. 
The  comi)any*8  present  tunnel  will  not  permit  them  to  work  within  40  feet  of  the  bot- 
tom of  the  old  river  bed.  They  are  running  a  second  tunnel,  which  brings  them  about 
6u  feet  deeper.  This  wiU  enable  them  to  work  out  the  ancient  river  bed  clean.  It  will 
be  completed  in  two  years  at  a  cost  of  some  $90,000.  The  annual  product  of  the  Blue 
Gravelis  near  $275,000. 

East  and  adjoining  the  Blue  Gravel  are  the  mines  and  works  of  the  Nevada  Reservoir 
Ditch  Company,  a  corporation,  the  stock  of  which  is  held  in  Boston  and  Providence. 
The  mining  territory  belonging  to  this  company  comprises  over  100  acres.  The  upper 
ttata  are  being  worked  down  to  the  surface  of  the  old  river  bed,  paying  as  much  as 
1*00 ner  day  while  washing.  The  company  are  running  a  bed-rock  tunnel,  which  will 
t*p  the  oldriver  110  feot  deeper  than  the  present  workings.  This  tunnel  will  be  2,372 
feet  in  length,  and  is  driven  from  the  mouth  and  from  two  shafts.  Giant  powder  and 
angle  hand  drills  are  used  exclusively,  and  found  to  effect  a  saving  of  at  least  thirty  per 
c«nt  compared  with  common  black  x>owder,  and  the  large  drill.  This  tunnel  will  be 
WHnpleted  in  one  year,  and  will  cost  about  $140,000.  From  the  known  richness  of  the 
Juine  the  owners  leel  confident  of  being  reimbursed  in  six  months  after  the  completion 
ofthetunneL 

There  is  also  the  Smartsville  Hydraulic  Mining  Company,  This  company  have  some  100 
•eres  of  mining  land.  They  are  also  working  off  the  upper  strata,  which  are  not  very 
rich.  But  the  company  have  more  than  a  mile  of  4-ioot  flume,  through  which  the 
pavel  and  cement  are  passed.  The  facilities  of  working  are  of  the  most  perfect  kind, 
the  work  being  done  with  i)owder  and  water  as  far  as  i>ossible.  Twelve  hundred  and 
jn«  kegs  of  powder  have  been  exploded  in  a  single  blast.  The  company  have  made 
"'It  one  clean  up,  which  yielded  over  $30,000.  This  will  be  surpassed  by  the  present 
^ashing. 

«ft«a(f  of  C09t  of  mining  and  reducing  ores  in  Brown^s  Valley  district,  Yuha  County ,  Cal- 

(/ofTiia,  reported  by  John  Xisbcty  July  1,  1869. 

Population  of  dJAtriet :  Two  hundred  and  fifty. 
^H^  of  finl-claas  miners :  Three  dollars  per  day. 
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Wages  of  second-class  miners :  Three  dollars  per  day. 
Wagev<»  of  surface  laborers :  Three  dollars  per  day. 
Cast  of  lumber :  Twenty-five  dollars  per  thousand  feet. 
Cost  of  mining  timber :  Twelve  and  a  half  cents  per  foot. 
Cost  of  common  powder :  Three  dollars  and  fifty  cents  per  keg. 
Cost  of  giant  powder :  One  dollar  and  twenty-five  cents  per  pound. 
Cost  of  quicksilver :  Sixty-two  and  a  half  cents  per  pound. 
Cost  of  freight  from  Marysvillo  :  Forty  cents  per  one  hundred  pounds. 
Cost  of  fuel :  Three  dollars  and  fifty  cents  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c.:  Ten  thou- 
sand dollars. 
Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Twenty  thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore :  Four  dollars  per  ton. 

Mine  from  which  this  is  reported :  Pennsylvania  mine. 

Character  of  rock  at  that  mine :  Variable. 

Depth  of  mine :  About  seven  hundred  feet. 

Minimum  reduction  cost :  Two  dollars  per  ton. 

Name  of  mill,  and  number  of  stamps :  Pennsylvania  mill ;  sixteen  stamps. 

Character  of  process  employed :  Coi)per  plates,  Chilian  mill,  and  pan. 
Maximum  milling  cost :  Three  dollars  per  ton. 
Average  mining  cost  per  ton :  Five  dollars  per  ton. 
Average  milling  cost  per  ton:  Two  dollars  and  fifty  cents  per  ton. 
Average  yield  of  ore :  Fifteen  dollars  per  ton. 

Bemai-Ks, — As  I  have  been  but  a  short  time  in  the  district,  the  above  must  be  takes 
as  only  approximately  correct. 


CONDITION  OF  MIKINO   INDUSTEY — CALIFORNIA. 


liSl 


1^- 

I  i 


j  rial 


I 

m 

tin 


m 

las. 


jumn  nsiiay  ju  iqiiaH 


nut 


■»li)iiIinj»d-iiI(upjo-rtS  I       PgSSS 


-ooidni  JD  laiuxI-BuOH 


mil 


72       MINES   AND   MINING   WEST   OF  THE   ROCKY   MOUNTAINS. 

CHAPTER  XII. 
BUTTE    COUNTY. 

The  following  letter  from  John  Nisbet,  esq.,  superintendent  • 
Nisbet  Mining  Company,  together  with  the  subjoined  tables,  fiimis 
the  quartz-mining  items  of  importance  in  the  above  county.  The  1 
sent  out  to  the  hydraulic  mines  at  Clierokee  Flat  and  Morni  1 
have  not  been  returned  filled.  The  idea  of  giving  information 
their  doings  to  the  public  seems  to  be  particularly  obnoxious 
gravel  and  hydraulic  claim-owners. 

Oregoi^  Cmr,  August  24, 

Dear  Sir  :  Inclosed  please  find  two  blanks  filled  as  required.  The  informs 
quested  in  Nos.  1  and  2  can  best  be  given  in  a  few  general  remarks. 

The  Oregon  Gulch  district  is  about  eight  miles  long  by  two  in  width.  It  is  se 
from  the  Sacramento  Valley  by  the  table-land  lying  a  few  miles  north  of  Orovi 

All  the  known  gold-bearing  veins,  with  one  single  exception,  strike  ver>'  nearl 
and  south,  dip  from  45°  to  60°,  and  vary  in  thickness  from  one  to  ten  feet.    T 
inclosed  in  a  soft,  decomposed  rock,  which  resembles  in  appearance  the  trap 
generally  scattered  over  the  foot-hills,  and  which  hardens  at  a  depth  of  from 
one  hundred  feet  from  the  surface.  « 

The  greatest  drawback  in  working  this  class  of  veins  is  the  irrogularity  ( 
yield.  The  ore  being  at  one  time  rich,  at  another  nearly  barren,  the  lack  of  nt 
means  usually  brings  mining  to  a  stand-stiU  whenever  a  poor  place  is  met  witl 
hard  rock. 

During  the  year  ending  July  1,  1869,  no  steam  mills  have  been  running  in  1 
trict,  while  the  water  mills  have  not  reduced  juoro  than  fifty  or  sixty  tons  per 
which  probably  yielded  JlO  or  $12  per  ton. 

The  exceptional  case  mentioned  above  is  the  OroviUe  lode,  at  the  south  enil 
table-land',  near  Feather  River.    This  vein  courses  east  and  west,  and  stands 
vertical.    It  is  distinctly  separated  from  the  country  lock  by  a  narrow  strip 
clay  slate,  and  has  a  more  uniform  character  and  yield  than  the  other  veins, 
not  been  worked  duriug  the  past  year,  being  in  litigation,  and  wiU  probably  1 
lie  idle  during  the  coming  year. 

The  prospects  for  the  immediate  future  are  not  encouraging,  although  several 
among  them  the  Cambria,  are  about  to  resume  operations.  The  mine-owners  ha 
far  only  met  with  disappointment  and  loss  in  a  majority  of  cases,  the  hired  m 
ting  most  of  the  money  taken  out.  If  the  price  of  labor  could  be  reduced,  and 
more  equitable  division  of  the  proceeds  oi  mines  brought  about,  this  district 
undoubtedly  yield  largely  in  the  future. 

• 

Estimate  of  costs  of  mining  and  reducing  ores  in  Oregon  Gulch  district,  Buite  Coun 

ifomia,  reported  by  JoM  Nisbet,  July  1, 1869. 

Population  of  district :  About  six  hundred. 
Wages  of  first-cla^  miners  :  Three  dollars  per  day. 
Wages  of  second-class  miners :  Two  dollars  and  fifty  cents  per  day. 
Wages  of  surface  laborers :  Two  doUars  and  fifty  cents  per  day. 
Cost  of  lumber :  Twenty-five  dollars  per  thousand  feet. 
Cost  of  mining  timber:  Ten  cents  per  running  foot. 
Cost  of  common  powder:  Ten  per  cent,  on  San  Francisco  price. 
Cost  of  giant  powder:  One  dollar  and  twenty-five  cents  per  pound. 
Cost  of  quicksilver:  Ten  per  cent,  on  San  Francisco  price. 
Cost  of  fuel :  Three  dollars  and  fifty  cents  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &jo,  :  Te: 
Band  dollars. 
Cost  of  twenty-stamp  mill,  fteight,  erection,  &c. :  The  same  ratio. 
Minimum  mining  cost  per  ton  of  ore :  One  aollar  and  fifty  cents  per  ton. 

Mine  from  which  this  is  reported :  Nisbet  mine,  Oregon  City. 

Character  of  rock  at  that  mine  above :  Open,  reddish,  decomposed  quartz. 

Depth  of  mine :  Two  hundred  feet. 
Maximum  mining  cost  per  ton :  Ten  dollars  per  ton. 

Mine  from  which  this  is  reported :  Nisbet  mine. 

Character  of  rock,  &c.,  lower:  Compact  bluish  quarft,  with  solpharets. 
Minimum  reduction  cost :  One  dollar  and  fifty  cents  per  ton. 
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Name  of  mill,  and  numbor  of  stamps :  Nisbet  mill ;  eight  stamps. 
Character  of  process  employed :  Copper  platen  and  an  arrastra  tor  blanket- washings. 
Maximum  milling  cost  per  ton :  Three  aollars. 
Averaj^e  mining  cost  per  ton :  Five  dollars. 
Aterage  milling  cost  per  ton  :  Two  dollars. 
Averaj^e  yield  of  ore :  Twelve  dollars  per  ton. 

Bmarks, — ^The  surface  rock  is  cheaply  mined,  and  the  gold  saved  by  the  simplest 
procnrt,  while  lower  down  the  hard  blue  wall-rock  and  compact  quartz  with  sul 
phuretn  account  for  the  high  maximum  rate. 
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CHAPTER  XIII. 
PLUMAS    COUNTY. 

Both  quartz  and  hydraulic  raining  has  been  carried  on  to  quite  an 
extent  in  the  county,  and  some  new  discoveries  are  reported.  Late  in 
]Sovember  good  placer  diggings  were  found  on  Wahponsee  Creek,  sev- 
eral of  the  claims  paying  as  high  as  an  ounce  a  day  to  the  hand.  The 
numerous  tunnels  near  Sawpit  have  yielded  rich  dirt  during  most  of  the 
time  iu  the  summer. 

Some  of  the  quartz  mines  have  given  very  satisfactory  results,  as 
will  be  seen  Irom  the  following  tables : 

Eit'mate  of  costs  of  mining  and  reducing  ores  in  Jamison  districtj  Vlumas  County f  Califor- 

nia,  reported  hg  William  P,  Wilaony  July  1,  1869. 

Population  of  district :  Two  hundred. 

Wagi»8  of  iirst-class  miners:  Sixty  doHnrs  per  month. 

Wa^s  of  second-class  miners :  Fifty  dollars  per  month. 

Wa;;ps  of  snrface  laborers:  Fifty  dollars  per  month. 

Cost  »f  lnml>er  :  Thirty  dollars  per  thousand  feet. 

Cost  of  mining  timber :  Five  cx>nts  per  linear  foot. 

Cost  of  freight  from  Mar^viUe :  Two  dollars  and  twenty-five  cents  per  hundred 

VeiRht.  ^ 

C«>8t  of  fuel :  Two  dollars  and  twenty-five  cents  per  cord. 
Miuimum  mining  cost  per  ton  of  ore:  Five  dollars,  including  milling  process. 
Mine  from  which  this  is  reported:  Seventy-six,  Mammoth  and  Eureka. 
Character  of  rock  at  those  mines :  Quartz,  containing  sulphides  ot  iron,  copper, 

zinc,  and  lead. 
Depth  of  mine :  Eureka,  four  hundred  and  fifty  feet ;  Mammoth,  four  hundred  and 
iifty  feet ;  Crescent  mine,  two  hundred  and  fifty  feet. 


t 
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« 
lufarn  of  the  production  of  gold  and  silver  in  the  Cherokee  mining  district^  Plumas  County, 
(aUfornia,  for  the  year  ending  July  1, 1869,  reported  by  M.  B»  Bransford,  superintendent 
of  ike  Crescent  Mine. 

Mill,  Crescent ;  owner,  M.  Marcase ;  location,  Indian  Valley ;  mine,  Crescent ;  nnm- 
1m  r  of  tons  of  ore,  15,000 ;  average  yield,  ten ;  total  x)rotluct,  150,000 ;  time  of  running, 
2*11  (lays;  average  number  of  stamps  running,  20;  whole  number  of  stamps  in  mill,  32; 
power,  I'iO  horse-jHJwer  engine. 

Litimnk  of  costs  of  mining  and  reducing  ores  in  Cherokee  district,  Plumas  County,  CalifoT' 

nia,  reported  by  M.  B,  Bransford,  July  1,  1869. 

Population  of  district :  Five  hundred. 

Wajjes  of  tirst-class  miners :  Three  dollars  and  twenty-five  cents  per  day. 

Wa;2jes  of  Hurface  lalx>rers:  Three  dollars  per  day. 

Cost  of  himber :  Twenty  dollars  per  thousand. 

CW  of  mining  timber :  Tliree  cents  per  lineal  foot. 

(V^t  of  common  i>owdor:  Three  dollars  per  keg. 

( ost  of  quicksilver;  Fifty  cents  i»er  pound. 

(.(wt  of  freight  from  Orovillo:  One  and  a  half  cent  per  pound. 

('o«it  of  fuel :  Two  dollars  and  fifty  cent*  per  cord. 

Minimum  mining  cast  per  ton  of  ore :  Fifty  cents  i>er  ton. 

Mine  from  which  this  is  reported  :  Crescent. 

Character  of  rock  at  that  mine  :  Gold  quartz. 

Dt'ptli  of  mine  :  Three  hundred  and  forty  feet. 
Maximum  mining  cost  per  ton :  One  dollar  and  fifty  cents. 

Mine  from  which  this  is  reported :  Crescent. 

Character  of  rock,  &c. :  Quartz. 

Name  of  mill,  and  number  of  stamps:  Crescent  mills ;  thirty-two  stamps. 

Character  of  process  employed :  Stamp  and  amalgamating  plates. 

Ptmarbt.—Tho  mine  has  been  worked  since  1862  ;  it  is  in  much  better  condition  at 
present  iu  reLition  to  quantity  and  quality  of  rock,  than  ever  before. 

l^'matt  of  costs  of  mining  and  reducing  ores  in  Cherokee  district,  Plumas  County,  Cali- 
fornia, reported  by  John  X.  Blood,  July  1,  1869. 

Popnlation  of  district:  Five  hundred. 

Wages  of  first-claMS  miners:  Three  dollars  per  day. 

Wanes  of  second-class  miners  :  Two  dollars  and  seventy-five  cents  per  day. 

Wages  of  surface  laliorers :  Two  dollars  and  seventy-five  cents  per  day. 

Cwt  of  lnml>er :  Twenty-five  dollars  per  thousand  feet. 

Cout  of  mining  timlK?r :  Ftmr  cents  for  round,  and  eight  for  square. 

Cost  of  common  powder:  Two  dollars  and  fifty  centos  per  keg. 

C«t  of  giant  powder:  One  dollar  and  twenty-five  cents  per  jiound. 

CoHt  of  quicksilver :  Sixty-ouc  couts  jier  pound. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Twenty  thousand  dollars. 

MiQimmn  mining  cost  per  ton  of  ore :  Fifty  cents. 

Mine  firom  which  this  is  rei>orted :  Indian  Valley  Quartz  Mills  Company. 

Character  of  rock  at  that  mine :  Quartz  vein. 

I*ppth  of  mine :  Five  humfred  and  ten  feet. 
Maximum  mining  cost  per  ton :  Three  dollars. 

Minimum  reduction  cost :  One  dollar  and  fifty  cents  per  ton. 

Name  of  mill,  and  number  of  stamps :  Indian  Valley  Quartz  Mills,  twenty  stamps. 

Character  of  process  employed:  Wet  crushing,  auialgamating  on  copper  plates. 
Average  mining  cost  per  t<ui :  Two  dollars  and  fifty  cents. 
Averse  milling  cost  i)er  ton :  One  dollar  and  fifty  cents. 
Average  jneld  of  ore :  Ten  dollars  and  ninety-five  cents  per  ton. 

^^rlt.— We  have  produced  and  worked  3,560  tons  of  rock  for  the  last  year,  and  I 
^oppose  we  will  keep  on  about  the  same  for  the  remainder  of  the  year. 
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CHAPTEE  XIV. 
ALPINE  COUNTY. 

The  amount  of  mining  done  in  this  county  during  the  year  has  been 
unall ;  but  many  companies  now  seem  to  be  on  the  eve  of  practical  sue- 
5688.  The  topography  of  the  county  has  led  to  the  almost  universal 
jmployment  of  adits  for  opening  claims.  This  method  of  mining,  though 
indoubtedly  economical  in  the  long  run,  demands  more  capi^l  at  the 
jutfiet  than  is  required  for  opening  veins  with  inclines;  since  a  tunnel 
[except  in  those  lucky  instances  where  it  is  at  the  same  time  a  drift  in 
the  lode)  must  go  through  barren  rock  until  the  ore  is  reached,  while 
the  sinking  of  an  incline  permits  the  miner  to  gouge  out  by  the  way 
such  bodies  of  paying  rock  as  he  may  discover,  and  thus  make  the  mine, 
in  many  cases  pay  for  its  own  development.  Consequently,  the  com- 
panies at  work  in  Alpine  County  have  suffered  greatly  for  want  of  capi- 
tal; and  their  operations  have  been  frequently  hindered  or  stopped  for 
this  cause.  Refractory  ores  have  also  given  them  much  trouble,  and  a 
good  deal  of  time  and  expense  have  been  wasted  in  experiments  ui)on 
new  patented  processes. 

The  following  partial  returns  will  give  some  idea  of  the  present  state 
of  affairs: 

Ezkihit  of  producing  mines  in  Alpine  mining  district,  Alpine  County y  California^  July  1, 1869, 

reported  by  John  Weiss, 


Xune. 

Owners. 

Course. 

Dip. 

Dimensions  of 
claim. 

Country 
rock. 

Vein  matter. 

GfoTj^Law 

Jntlgc  Bnrbank  . . . 
Johu  Weiss  &  Co.. 

^.  £.,  S.  W . . 
N.E.,S.W.. 

East .. 

Trap  rock. 
Trap  rock. 

Oflodllope...! 

East.. 

2,250  feet 

Porpliyry . 

ftfmarU.— The  ore  is  of  gold  and  silver  quartz.  Tlio  George  Law  lias  two  tunnels,  one  150  and  the 
other  ijO  ontcroppings,  showing  a  good  denned  leilge.  The  Good  Hope  has  a  weU  defined  ledge,  tun- 
Dfl  of  223  fpet  in  length  tapping  ledge  at  150  feet  in  depth.  Had  several  tons  of  rock  worked  at  Pioneer 
^-  jieldius  from  $1 1  to  #13  per  ton ;  have  had  assays  as  high  as  $200  per  ton. 

^^ofmiUa  in  Alpine  mining  district,  Alpine  County,  California,  on  July  1,  1869,  reported  by 

John  Weiss, 

N'ame  of  mill,  Pioneer ;  owners,  San  Francisco  Company;  location,  Markleevillo; 
t^UMlof  power,  water  j  number  of  stamps,  10 ;  weight  of  stamx),  400  })ounds ;  number 
»n«l  kind  of  pans,  6 ;  cost  of  mill,  825,000 ;  crushing  capacity  per  day,  20  tons ;  amount 
of  wocmI  consumed  per  day,  1  cord. 

^mflrfaj.— This  mill  has  been  idle  for  some  time.  Last  spring  several  tons  of  Mom- 
"1;;. Star  ore  were  tried  by  chloriuation,  (Kiistel  &  Hoffman,)  but  meeting  with  no 
wtx-eKs,  the  process  was  abandoned.    The  wood  consumed  is  for  roasting  purposes. 

^ii^ate  of  costs  of  mining  and  reducing  ores  in  Alpine  district,  Alpine  County,  California, 

reported  by  John  Weiss,  July  1,  1869. 

Population  of  district :  Five  hundred. 
Jj.ages  of  first-class  miners  :  Four  dollars  per  day. 
J  ages  of  second-class  mincTs  :  Three  dollars  and  fifty  cents  per  day. 
J)  ag«»  of  surface  laborers:  Three  dollars  per  day. 

^"<wt  of  Imnber :  Fifteen  dollars  per  thousand  at  mill,  one  to  ten  miles  from  mines. 
Cost  uf  common  powder :  Four  dollars  and  fifty  cents  per  keg. 
J-ost  of  quicksilver :  Sixty  cent«  per  pound. 
J:<»t  of  freight  from  Reno  :  One  and  a  half  cent  per  pound. 
Cost  of  fuel:  Four  dollars  \yeT  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c.:  About 
°"^u  thousand  doUars. 
Cost  of  twenty-stamp  mill,  freight,  erection,  &c.:  Twenty  thousand  dollars. 
^<«afi«.^Oar  mines  have  not  been  sufficiently  developed  and  worked  to  enable  me  to 
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give  correct  figurcH  of  the  cost  of  working,  &o.,  of  our  ores.  OrcB  have  been  reilncetl  from 
a  number  of  our  mines  at  a  cost  ranging  from  ten  to  fifty  dolhirs  per  ton,  according  to 
their  more  or  less  rebelliouH  nature ;  our  fr(H)  ores  can  l>e  mined  and  reducetl  at  the 
minimum  cost  of  <'ight  dollars  per  ton,  owing  to  our  abundance  of  water-power  and 
fuel.  Our  ores  willaverage,  taKe  the  ditlereut  min<\s  together,  fifty  dollars  per  ton. 
We  have  four  quartz  mills  in  the  county,  doing  custom  work. 

Return  of  the  production  of  gold  and  sUrer  in  the  Monitor  mining  districtf  Alpine  County, 
California,  for  the  pear  ending  July  1, 1809,  reportid  by  S.  0.  Lticitt, 

Mill,  Silver  Creek  ;  owner,  D.  Davidson  ;  location,  ou  Silvw  Creek ;  mine,  Tarshish  ; 
number  of  tons  of  ore,  *7() ;  average  yield,  *$110 ;  total  product :  *$H,3(j() ;  time  of  run- 
ning, off  and  on  for  two  months;  average  uuinbi;r  of  stamps  ninning,  8;  whole  number 
of  stamps  in  mill,  b;  iK)w<*r,  J2U  horse-power  r.team. 

Jtemarke. — The  run  (»f  two  months  was  made  early  last  year  on  Tarshisli  ore  at  a  mill 
which  it  was  not  found  profitable  to  work  in,  and  as  the  company  had  no  means  to  put 
up  oue  and  other  trouble  supervened,  the  mine  has  Iwen  idle  since.    The  Tarshisli  com 
pany  is  r(*x>orted  as  having  succiH.'ded  in  obtaining  $75,000  working  capital,  and  resumed 
ox>eratious.    • 

0 

Exhibit  of  producing  mines  in  Monitor  mining  difttrict,  Alpine  County,  California,  on  July  1, 

Iri^y,  rejMi'ted  by  *S'.  (i.  Lewis. 

Name,  Tarshish  ;  owner,  Srhenecta<ly  Silver  Mining  Company ;  character,  silver  and 
gold ;  course,  north  and  south ;  <lii»,  east  at  angle  of  *.W^ ;  dimensions  of  claim,  the 
company  have  ten  panilhd  claims ;  only  one  deposit  yet  struck ;  country  rock,  decom- 
posed diorite ;  vein  matter,  quartz  slate;  ore,  antimonial  sulphuret  of  silver,  contain- 
ing about  20  per  cent,  gold  ;  average  value,  first  class,  ^iiHi ;  si*cond  chiss,  $c^  ;  thinl 
cla.ss,  S*^'),  per  ton ;  pro^luct  for  the  year  ending  July  1,  K)*J,  8-*^,:M50. 

Jiemarks. — I  call  this  a  prwlucing  mine  though  iH»t  now  being  worked.  It  did  pro- 
duce early  in  the  year  ami  might  now  if  worked ;  will  start  up  soon  again. 

*  Estimated  very  near  the  zuark. 
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List  of  mills  in  Monitor  mining  districty  Alpine  County,  Cal\fomiaj  on  July  1, 1869,  repc 

by  S,  G,  Lewia, 

Name  of  mill,  Monitor  Consolidated ;  owners,  Monitor  Consolidated  Mining  C 
pany;  location,  on  East  Carson  River,  below  the  town  of  Monitor;  kind  otpo^ 
water ;  number  and  kind  of  ])an8,  not  determined  yet ;  cost  of  mill,  not  finished  ] 
crushing  capacity  per  day,  will  be  40  tons. 

Eemarks. — This  mill  is  only  partly  finished ;  will  crush  with  one  of  Whelple; 
Stoner^s  crushers,  and  pulverize  to  fiue  dust  with  two  of  their  pulverizers.  We  h 
already  tried  these  machines  and  find  them  fully  equal  to  the  claims  of  the  inven 
in  everything. — S.  G.  L. 

Estimate  of  cost  of  mining  and  reducing  ores  in  Monitor  district,  Alpine  County,  Califo 

reported  by  S.  G.  Lewis,  July  1,  1869. 

Population  of  district :  One  hundred  and  fifty. 

Wages  of  first-class  miners :  Four  dollars  per  day. 

Wages  of  surface  laborers :  Three  dollars  per  day. 

Cost  of  lumber :  Twenty-six  dollars  per  thousand,  delivered. 

Cost  of  mining  timber :  Twenty  tloUars  per  thousand. 

Cost  of  common  powder  :  Four  dollars  and  fifty  cents  per  keg. 

Cost  of  giant  powder :  One  dollar  i>er  pound. 

Cost  of  quicksilver:  Eighty  cents  i»er  pound. 

Cost  of  freight  from  San  Francisco  :  Three  c^nts  per  pound. 

Cost  of  fuel,  good  pine  wood  :  Three  dollars  per  cord  at  mill. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c.:  1 
rliousand  dollars,  first-class. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Twenty  thousand  dollars,  cc 
plete  and  first-class. 

Minimum  mining  cost  per  ton  of  ore  of  placing  on  dump :  Two  dollars  per  ton. 
Mine  from  which  this  is  reported :  Tarshish. 
Character  of  rock  at  that  mine :  Quartz  slate. 
Depth  of  mine :  From  six-hundred-foot  tunnel. 

Minimum  reduction  cost  in  M.  C.  Mill  to  dust :  Two  dollars  per  ton. 

.4.verage  mining  cost  per  ton :  Say  three  dollars. 

Average  milling  cost  per  ton :  As  we  shall  have  to  roast  our  ores  I  cannot  yet  e 
v/o  think  fifteen  dollars  will  cover  it. 

Remarks, — I  hope  to  be  able  next  year  to  make  more  correct  and  full  report,  i 
u'  dl  and  mine  will  be  turning  out  regularly  soon. 


CHAPTER  XV. 

SHASTA   COUNTY. 

Estim^ite  of  costs  of  mining  and  reducing  ores  in  French  ChilcJi  district,  Shasta  C-ounty, 
fomia,  (Highland  mill,)  reported  by  W,  E,  Hopping,  July  1, 1869. 

Population  of  district :  Four  hundred. 

Wages  of  first-class  miners:  Seventy  dollars  per  month  and  board. 
Wages  of  second-class  miners :  Sixty  dollars  per  month  and  board. 
Wages  of  surface  laborers :  Fifty  dollars  per  month  and  board. 
Cost  of  lumber :  Thirty  dollars  per  thousand. 
Cost  of  common  powder :  Five  dollars  per  keg. 
Cost  of  giant  powder:  One  dollar  and  thirty-seven  cents  per  pound. 
Cost  of  quicksilver :  Seventy  cents  per  pound. 
Cost  of  fuel :  Two  dollars  and  seventy-hve  cents  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  Sec. :  Tv 
thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore :  About  two  dollars  and  fifty  cents. 

Mine  from  which  this  is  reported :  Highland. 

Character  of  rock  at  that  mine :  Gold-bearing  quartz. 

Depth  of  mine :  Developed  one  hundred  and  fifty  feet. 

Character  of  process  employed :  Amalgamating  m  battery  and  copper  plates. 
Average  milling  cost  per  ton  :  Two  dollars  and  fifty  cent«. 
Average  yield  of  ore :  Ten  dollars  per  ton. 
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Entimie  of  easts  of  mining  and  reducing  ores  in  French  Gulch  districty  Shitsta  County ^  Cali- 
fornia, reported  by  Samuel  Cooper,  July  1,  18G9. 

PopolAtion  of  district :  Four  hundred. 

Wages  of  first-class  miners:  One  hundred  dollars,  including  board,  per  month. 

Wa^  of  second-class  miners :  eighty-five  dollars,  including  board,  per  month. 

Wages  of  surface  laborers:  Seventy  "dollars,  including  board,  per  month. 

Cost  of  lnml)er :  Twenty-five  to  thirty  dollars  per  thousand. 

Cost  of  mining  timl)er:  Forty  dollars  per  th(msand. 

Ctist  of  common  jwwder :  Five  dollars  per  keg  of  twenty-five  pounds. 

Cost  of  giant  iK>wder :  One  dollar  and  thirty-seven  cents  per  pound. 

Cost  of  quicksilver:  Seventy-two  cents  per  pound. 

Cost  uf  fuel :  Two  dollars  and  seventy-five  cents  to  three  dollars  and  fifty  cents  per 

cortl. 

Cost  of  tcu-stanip  mill,  California  pattern,  including  freight,  erection,  &c. :  Twelve 
thons-ind  dollars. 
Miuiinuni  mining  cost  per  ton  of  ore :  About  two  dollars  and  fifty  cents. 

Mine  from  which  this  is  reported :  Washington. 

Character  of  rock  at  that  mine  :  Wliite  and  blue  quartz  thickly  sulphureted. 

I^q>th  of  mine  :  Developed  four  hundred  feet  from  summit  of  hill. 

Name  of  mill  and  number  of  stamps :  Wjishington ;  twenty-two  stamps. 

Character  of  process  employed :  Common  battery  and  copi)or-lined  sluices. 
Av^raire  milling  cost  per  ton :  Two  dollars  and  fifty  cents. 
Average  yield  of  ore :  Fourteen  dollars  and  fiity  cents. 
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CHAPTER  XYI. 

DEL    NORTE     COUNTY. 

Under  tliis  head  1  insert  part  of  an  interesting  account  of  tbe  gold 
coast  of  California  and  Oregon,  by  Mr.  Solomon  Johnson^  published  in 
the  Overland  Monthly  for  June,  1869  : 

That  the  beach  sands  of  the  iipx)er  coast  counties  of  California  and  the  lower  coast 
counties  of  Oregon  arc;  auriferous  is  well  known.  The  sands  contain  ^Id  and  platinnm 
in  minute  scales  or  particles,  and  a  lar^e  jiercentagc  of  magnetic  iron  or  iron  sand, 
commonly  called  black  sand,  which  is  mixed  or  blended  with  the  common  beach  sand, 
the  bulk  of  which  is  composed  of  quartz-crystal  and  ^^y  blende.  These  sands  can^- 
sufficient  gold  to  uuiko  mining  for  it  reuninerative  in  localities  that  occur  along  the 
coast  for  a  distance  of  three  or  four  hundred  miles.  Gold  mining  at  certain  points  has 
been  carried  on  to  a  considei*able  extent  for  the  last  seventeen  years.  Beaco  niiuing. 
as  it  is  called,  differs  widely  from  jdacer  mining  or  any  other  kind  of  j^jold  mining.  Tbe 
mode  generally  adopted  by  the  miners  is  to  avail  themselves  of  the  aid  of  natinal  laws 
governing  the  winds,  tides,  and  surf,  which  act  as  a  great  natural  separator,  6eparatiD|| 
the  lighter  and  useless  from  the  heavier  and  precious  particles.  The  force  of  the  Triud 
drives  heavy  swells  upon  the  beach  at  hi^h  tide,  and  with  them  a  body  of  sand  more 
or  less  in  (juantity,  according  to  the  height  of  the  winds  .and  tide,  and  upon  the 
receding  or  ebb  of  the  tide  the  surf  lashes  the  beach  and  can'ies  back  with  the  under- 
tow the  lighter  jiortions  of  the  sands,  leaving  a  portion  of  the  iron  sands,  gold,  and 
Xdatinum,  whose  specific  gravity  causes  them  to  be  precipitated  to  the  bottom  andthos 
left  behind.  \t  low  water  the  miners  go  down  upon  the  beach  and  scrape  up  the  iron 
sand,  (which  is  generally  left  l)y  the  tide  in  thin  layers,)  and  ptick  it  back  out  of  the 
reach  of  the  surf,  when  it  is  washed,  separating  the  gold  fi^om  the  matrix  iron  sand. 
The  usual  mode  of  washing  is  with  a  small  stream  of  water  in  a  sluice,  terminatuig  on 
an  apron  or  torn,  with  tumed-up  sides  and  ends,  the  bottom  perforated  with  small 
holes,  under  which  is  a  wooden  box  set  slightly  sloping,  the  bottom  of  which  is  cov- 
ered with  amalgamated  sheet  copper.  The  sands  containing  the  small  particles  of  gold 
are  washed  upon  the  apron,  and  passing  through  the  small  holes,  strike  vertically  upon 
the  copper  below,  the  gold  adhering  to  the  copper,  while  the  sands  paas  oflf  through 
an  opening  in  the  lower  end  of  the  l)ox.  This  primitive  contrivance  (although  sta- 
tionary) is  called  a  "machine."  Such  a  mode  of  working  is  necessarily  impertect,&s 
all  the  gold  that  does  not  instantly  adhere  to  the  copper  is  washed  oft*  and  lost 
Miners  are  aware  that  rusty  or  coated  gold  has  no  affinity  for  quicksilver,  and  there- 
fore will  not  adhere  to  amalgamat(.>d  cop^jer.  Again,  the  great  specific  gravity  of  the  iron 
sand  renders  it  much  more  dithcult  to  separate  than  li^ht  earth,  as  in  placer  mining. 

Within  the  last  three  yvam  a  new  and  heretofore  unknown  field  or  source  of  niining 
has  been  discovered,  i,  e.,  old  deposits  of  iron  sand  containing  gold.  These  deposits  lie 
back  of  the  present  beach  and  above  high-water  mark,  and  consist  of  extensive  layers 
of  iroji  sand,  from  a  few  inches  to  three  and  four  feet  in  thickness.  Thus  far  but  three 
of  these  ancient  deposits  havt?  been  discovered :  one  at  Crescent  City,  in  Del  Norte 
County,  one  at  Kandolph,  in  Curry  County,  Oregon,  and  one,  recently?  i"  Klamath 
County,  five  miles  below  Trinidad.  At  Randolph  the  stratum  of  iron  sand  lies  two 
hundred  and  fifty  feet  above  the  surface  of  the  ocean  level  and  three  miles  back  fton 
the  present  beach.  Above  this  stratum  of  iron  sand  are  sixty  feet  of  common  beach 
sand,  and  on  top  of  it  a  forest  of  immense  cedar  trees. 

As  before  stated,  the  existence  of  auriferous  sands  uijon  the  coast  is  generally  knovB, 
but  the  existence  of  beach  sands  at  a  high  elevation  above  the  present  ocean  level  is 
not  generally  known ;  in  fact,  it  is  a  sealed  book  to  most  Californians,  and  even  to 
many  people  living  ujion  it.  My  attention  was  fn-st  attracted  to  it  by  seeing  layers oi 
beach  sand  and  gravel  on  the  top  of  the  bluff  at  Trinidad,  in  Klamath  County,  to^ 
ui)on  inquiry  and  investigation  I  found  that  the  beach  sand  extended  back  from  the 
coast  for  fifteen  or  twenty  miles,  and  in  some  places  at  an  elevation  of  twelve  hnn« 
dred  feet. 

At  Trinidad  and  elsewhere  along  the  coast  there  are  cone-shaped  conglomerate  rock^ 
whose  heads  are  raised  up  out  of  the  ocean.  These  rocks  are  made  up  of  l)eacli 
sand,  pebbles,  shells,  &c.,  and  must  have  been  formed  above  the  water-line ;  at  the  same 
time,  the  bluffs  above  the  ocean  level  (where  exjiosed,  and  where  ravines  are  cut  througli 
the  upper  strata  of  beach  sands  and  gravel)  reveal  primitive  rocV.  At  Gold  Blu© 
below  the  mouth  of  the  Klamath  River,  the  '*  bluff's"  attain  a  petvendicular  altitnd* 
of  four  hundred  feet,  and  are  composed  of  layers  of  beach  sand,  gravel,  and  washed, 
boulders  cemented  together,  underneath  Avhicli  are  the  tnuiks  of  immense  redvooi 
trees,  lying  horizontally,  and  stumps  of  tn^es  standing  in  jdace  below  the  present  oceai 
level.  The  posit icm  of  these  trees  and  the  conglomerate  rocks, and  the  great  depth  M* 
high  altitude  of  the  de^msit  of  sand  lying  in  regular  strata,  with  the  same  gradiia 
formutionas  with  the  present  ocean  beach,  will  disprove  the  theory  of  this  extensive  traC 
of  eountrj-  being  caused  by  any  sudden  upheaval,  and  show,  on  tho  contrary,  that  irhat 
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anges  hnvc  takcu  place  have  been  gradual,  extending  tbrough  a  great  period  of 
There  must  have  been  a  gradual  depression,  and  afterward  a  gradual  elevation, 
iseqnently  a  partial  dejiression  again,  or  else  the  ocean  has  not  always  remained 
t«ent  level.  The  same  phenomena  exist  in  New  Zealand  and  in  Australia,  where 
le  peculiar  auriferous  sands,  lying  in  regular  stnita  far  above  the  ocean  level,  are 
h  the  same  iiH  here.  There  the  miners  drift  in  on  the  face  of  the  bluffs,  following 
ly  "strata,  which  they  call  "  terrace  mining,'* and  beach  mining  m  carried  on  in 
le  way  as  here.  Here,  as  in  New  Zealand  and  Australia,  the  auriferous  sands 
far  out  in  the  ocean.  Opposite  Crescent  City,  ten  miles  out  t4)  sea,  gold  was 
y  sinking  a  lead,  with  tallow  on  the  lower  end— fine  particles  of  gold  adhering 
allow.  The  beiich  sands  as  far  down  as  San  Francisco  contain  gold,  but  in  such 
lautities  that  it  will  not  pay  for  working.  The  same  may  be  said  of  the  beach 
I  far  up  as  Puget  Sound;  the  "  paying^'  belt  being  within  the  boundaries  above 
d. 

;  the  coast  on  this  sand  belt,  in  the  counties  of  Humboldt,  Klamath,  and  Del 
he  finest  forests  of  re<lwood,  fir,  spruce,  and  Oregon  pine  cover  this  immense 
)m  the  beach  back  to  the  foot-hiUs.  In  Oregon,  Urn  redwood  gives  place  to  the 
except  a  thin  layer  of  vegetable  mold,  there  seem^  to  be  no  soil.  The  roots  of 
je»  and  shrubs  sprea^L  out  ui)on  tlio  top  of  tlio  ground,  and  seem  to  take  their 
ment  from  the  atmosphere,  which  is  always  kept  moist  by  the  dense  fogs  that 
peqjetually  hang  over  the  coast.  This  seeming  sterility  of  the  common  beach 
more  apparent  than  feal,  as  the  sands  contain  a  multitude  of  minute  sea-shells, 
ire  almost  wholly  composed  of  carbonate  and  phospliate  of  lime,  the  strongest 
t  of  fertilizers,  and  account  for  the  great  fertility  of  clean  beach  sand.  Between 
trees,  which  stand  very  thick,  is  an  undergrowth  of  brush  and  vines,  so  thick 
lan  cannot  travel  through  it  without  cutting  a  trail.  Ferns  grow  from  ten  to 
feet  high ;  salmonberries,  huckleberries,  strawberries,  and  many  other  kinds  of 
lit,  grow  in  great  profusion  and  excellence.  Except  a  few  trails  leading  to  im- 
points,  this  sand  country  north  of  Humboldt  Bay  is  a  terra  incognitaj  and  will 
y  remain  so  until  the  country  is  opened  with  railroads.    The  coast  is  dan- 

0  commerce. 

9  discovery  of  mast  of  the  gold-fields  has  been  the  result  of  accident,  so  also 
existence  of  gold  in  the  beach  sands,  which  was  unexpectedly  found  by  Mr. 
da  Bertram,  in  1850.  With  a  party  of  prospecting  miners,  ho  was  toilsomely 
ing  down  the  coast  in  quest  of  jjrovisions.  They,  were  obliged  to  follow  the 
t  being  imiKtssible  to  strike  through  the  country,  on  account  of  the  impenetra- 
ble or  underbrush.  In  passing  along  the  bea<!h  at  the  upper  Gold  Blufts  in  Kla- 
>unty,  they  were  suq)rised  to  see  the  sands  i)resonting  the  appearance  of  one 
•et  of  gold.  So  clean  had  the  great  natural  separator,  surf  and  tide,  done  its 
lat  the  surface  of  the  beach  was  nearly  covered  with  gold,  and  it  was  some 
fore  the  astonished  party  could  realize  the  fact  that  what  to  them  glittered 
•eality  gold,  and  not  an  optical  illusion.  As  thej'  became  satisfied  that  it  was 
on,  their  natural  cupidity  began  to  sliowit«elf ;  here  to  them  was  untold  wealth, 
r  to  profit  by  the  discovery  and  keep  others  from  coming  in  and  reaping  the 
they  considered  theirs  by  right  of  discovery,  was  to  them  the  all-important 
1.  They  had  no  time  to  waste  in  idle  speculations,  as  the  demands  of  hunger 
ed  thrm  to  pursue  their  journey  to  Trinidad,  thirty  miles  distant,  without  de- 
?re  there  was  a  small  settlement  and  a  rancheria,  and  where  they  could  replen- 
•  empty  lanler.  Scraping  up  a  few  handfuls  of  the  golden  smids,  with  light  hearts 
>ty  stomachs  they  tramped  on,  keeping  to  themselves  the  secret  of  their  dis- 
At  San  Francisco  they  exhibited  their  8an<ls  (which  proved  nearly  one-half 
a  few  infiuential  and  favored  parties,  who  speedily  focmed  a  company  and 
m1  on  a  revenue  cutter  to  take  fonnal  possession  of  the  fabled  Ophir.  In  order 
the  weret  fnmi  the  people  of  Trinidad>(the  nearest  landing-place,)  they  lay  ofi' 

1  Bluffs,  where  an  attempt  was  made  to  land  through  the  surf  in  a  small  boat, 
sequence  was  that  the  l)oat  capsized  ap<l  out  of  the  six  men  who  embarked  five 
>wne<l.  and  the  sixth,  which  proved  to  be  Mr.  Bertram,  was  hauled  out  of  the 
in  exhausted  condition  by  an  Indian  wlio  happened  to  be  watching  the  move- 
rhe  n^mainder  of  the  party,  deeming  it  unwise  to  make  any  further  attempt  to 
:  sail  for  Trinidad  and  from  thence  proceeded  on  foot  up  the  coast  to  the  bluflfs. 
t  for  human  hopes  and  expectations !  Where  they  expected  to  find  the  beach 
with  gold,  no  gold  was  to  be  seen.  They  had  made  no  calculation  and  had  no 
of  the  many  changes  that  had  taken  place  at  each  successive  tide  since  the 

covery.  Disappointed,  heart-sick,  tired,  and  foot-sore,  they  retraced  their 
teps  to  Trinidad,  and  there  embarked  for  San  Francisco,  leaving  behind  the 
g  castles  that  their  feverish  imaginations  had  built  high  up  in  those  faithless 
Mr.  Bertram  and  one  or  two  others  were  still  sanguine  that  what  thev  had 
Q  a  propitious  tide  would  reveal  again.  The  result  has  been  that  the  beach 
I  worked,  when  the  surf  and  tides  were  favorable,  with  not  fabulous,  but  mod- 
>fit8  to  the  favored  owners  from  that  to  ttie  present  time,  and  bids  fair  to  last 
g  time  in  tlie  future.    Thus  began  and  ended  the  Gold  Bluffs  bubble. 
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CHAPTEE  XVn. 

THE    COMSTOCK    LODE. 

ber,  prepared  with  the  assistance  of  Mr.  G.  A.  Luckhardt,  and 

y  on  his  notes  and  observations,  is  a  continuation  of  the 

^ven  in  my  report  for  1868,  which  is  thus  brought  down  to 

knd  in  some  cases  to  a  later  date.    For  facility  of  description, 

divide  the  10,000  feet  of  explored  ground  on  the  Gomstock 

arts,  viz: 

»rthem  portion,  extending  from  the  Utah  to  the  GhoUar 

,  a  distance  of  12,170  linear  feet. 

iddle  portion,  extending  from  the  Ghollar  to  the  Imperial 

tance  of  1,794  linear  feet;  and 

athem  portion,  extending  from  the  Imperial  North  to  the 

nan,  a  distance  of  4,775  linear  feet. 

further  locations,  both  north  of  the  Utah  and  south  of  the 

)  which  I  will  afterwards  refer. 

•n  portion  of  the  vein. — My  last  report  showed  the  existence 

inctly  separate  ore  bodies,  on  all  of  which  work  has  been 

p  to  date^  while  neither  of  them  has  as  yet  been  exhausted  of 

'ncing  on  the  north,  I  described  the  first  body,  very  irregular 
140  to  150  feet  in  depth,  and  about  250  feet  in  length,  lying 
n  the  Sierra  Nevada  Gompany's  ground.  During  the  latter 
;he  year  ending  July  1,  1869,  it  has  been  very  vigorously 
the  Sierra  Nevada  Gompany,  yielding  them  ore,  carrying 
xee  gold,  of  the  net  mill  value  of  five  to  ten  dollars  per  ton. 
nstances.  such  as  the  erection  of  a  mill  at  the  mine,  the 
t  througn  tunnels,  &c.,  permitted  the  extraction  of  this  low 
;s,  leaving  the  company  a  small  profit  per  ton.  There  are 
(Is  of  tons  of  ore,  varying  from  three  to  ten  dollars  per  ton, 
his  body.  The  company  have  explored  the  ground  partially 
jed  feet  below  this  ore  body,  but  finding  the  vein  barren  of 
cided  to  dispense  with  further  explorations  in  depth  for  the 

of  the  above  we  have  1,600  to  1,700  feet  of  ground  which 
>een  productive.  We  then  come  upon  the  second  ore  body, 
om  the  North  Ophir  for  over  six  hundred  feet  horizontally 
the  Galifornia  ground.  This  body  extended  for  650  to  70O 
ly  below  the  surface,  and  yielded  in  former  times  immense 
r  rich  ores.  It  is  practically  exhausted,  excepting  some  low 
jr  the  profitable  treatment  of  which  even  the  present  reduced 
iug  are  still  too  high.  Its  great  width  in  many  places  caused 
)f  pillars  of  fair  ores  at  the  time  it  was  worked;  and  these 
been  attacked  by  individual  contractors  within  the  past  year. 
B  have  often  been  successful  where  it  was  impossible  for  the 
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coaipauies  themselves  to  extract  the  ores  with  profit.    Want  of  capita 
or  ofconftdeuce  has  prevented  the  work  ofexplomtion  from  being  carrier 
on  as  vi*;i^orously  as  might  have  been  expected  by  many,  in  order  t: 
develop  this  gronnd  below  the  depth  of  050  or  700  feet.    The  main  wor= 
of  this  character  thus  far  has  been  the  sinking  of  the  new  Ophir  sbai 
for  700  feet  depth,  which  brings  them  280  feet  below  the  point  whet 
ore  body  No.  2  pinched  out.    At  that  depth  nothing  wa«  found  bn 
barren  i)orphyries  filling  the  vein,  and  it  seems  doubtful  whether  aiij 
ore  will  be  met  with  at  this  depth,  so  far  north  from  where  the  last  one 
body  terminated.    A  single  drift  from  east  to  west,  in  a  piece  of  ground 
over  two  thousand  feet  in  length  along  the  vein  from  north  to  south, 
does  not,  however,  furnish  enough  facts  to  permit  a  positive  opinion  as 
to  the  possible  worth  of  the  vein  at  this  particular  point.    Tl^e  ground 
south  of  this  ore  body  for  over  1,300  feet,  including  south  portion  of  the 
California  Companj^  Central  No.  2,  Kinney,  White  &  Muqihy,  Sides, 
Best  &  Belcher,  has  been  l^ing  idle  for  years.    It  was  explored  to  various 
depths,  from  100  to  .500  feet  below  the  surface,  but  never  with  any 
system ;  and  nothing  can  be  said  as  to  its  value.    It  is  very  probable 
tifiat  much  ore  exists  here,  but  it  has  yet  to  be  laid  open  to  view.    The 
Central  No.  2,  Kinney,  White,  Murphy  and  Sides,  comprising  860  feet, 
have  been  consolidated,  and  a  shaft,  now  300  feet  deep,  is  being  sunk 
with  the  object  of  thoroughly  investigating  this  ground  for  ore.    It  is 
my  imi)ression  that  they  will  meet  with  success  in  depth,  as  they  will 
most  probably  discover  the  continuous  outcrop  (blind  here  for  1,800  or 
1,900  feet)  of  the  Comstock  vein.    This  outcrop  has  been  ore-bearing 
wh<?rever  struck  all  along  the  line  of  the  vein  for  over  13,000  feet  in 
length,  and  if  discovered  here  should  insure  the  newly-fomied  company 
an  indetinite  period  of  lucrative  mining. 

3.  The  third  ore  body,  commencing  at  the  Gould  &  Curry  Company's 
ground,  extended  south  for  2,330  feet  horizontally,  and  its  terminus  was 
discovered  1,089  feet  below  the  outcroppings.  There  were  many  smaller 
outlying  bodies  of  ore  running  generally  parallel  with  it,  and  it  split  in 
several  places,  causing  verj-  extensive  ore  chambers  at  the  points  of 
reunion.  It  was  this  body  and  its  smaller  companions  which  gave  the 
Gould  &  CuiTy,  Savage,  and  Hale  &  Norcross  their  unequaled  fame.  It 
alone  has  yielded,  as  nearly  as  I  can  ascertain,  over  $12,500,000  worth 
of  bullion.  It  has  been  exhausted  of  its  ores,  with  the  exception  of  about 
eleven  thousand  tons  in  sight  in  the  Savage  and  five  thousand  tons  in  the 
Hale  &  Norcross,  and  its  limit  in  depth  has  been  demonstrated.  It  is 
very  natural  that  such  a  colossal  mass  of  ore,  worked  so  rapidly  as  has 
been  the  case  here  in  Washoe,  as  much  as  650  tons  of  ore  being  extracted 
daily  for  a  considerable  period,  should  not  be  entirely  exhausted  in  two 
years.  Places  which,  in  the  hurry  of  operations,  were  overlooked  are 
now  being  overhauled.  Old  abandoned  works  are  repaired  and  continue 
to  yield  a  limited  amount  of  fair  ore  daily.  For  example,  one  paralld 
branch  of  this  body  was  first  discovered  three  hundred  feet  below  the 
surface  in  the  Savage  Company's  ground.  It  descended  for  two  hundred 
feet,  was  there  dislocated  sixty  feet  from  west  to  east,  and,  this  disloca- 
tion being  misinterpreted,  was  abandoned  over  a  yexir  ago  as  having 
closed  out  against  the  east  clay  wall.  Since  that  time  it  has  been  found 
again,  and  worked  for  over  one  hundred  feet  vertically,  varying  from 
three  to  thirty-five  feet  in  width  of  first-cla«s  ore,  ($85  to  $120  assay  pflP 
ton,)  and  from  thirty-five  to  one  hundred  and  forty  feet  in  length  bori- 
zontally.  It  alone  has  produced  for  the  Savage  mine  three  dividends, 
amounting  to  $208,000  net  profit.  This  body  was  called  the  Potosi  Chim- 
ney.   At  present  it  is  again  exhausted,  having  run  out  in  depth  into  a 
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^t  wide  quartzose  seam,  full  of  clay  and  clayey  matter,  dipping 
flat  to  the  east  aM  south.  It  is  stUl  under  further  exploration, 
is  doubtful  if  it  will  again  widen  out  into  a  body  of  ore.  Its  east- 
mudary  (clay)  has  been  broken  through,  showing  the  east  country 
leyoud,  a  circumstance  unfavorable  to  a  continuation  of  ore. 
re  is  no  doubt  that  similar  conditions  are  likely  to  occur  again 

F-ound  surrounding  this  large  third -ore  body;  and  it  is  with  the 
finding  yet  other  parallel  ore  seams,  though  not  with  the  ex- 
ion  of  as  good  quality  or  large  quantity  as  the  Potosi  Chimney 
that  work  is  at  present  carried  on  in  all  of  the  three  above-named 
,  in  what  they  term  their  old  works,  from  the  surface  to  a  depth  of 
ndred  feet. 

hiift  the  three  mines  (a  space  of  say  2,400  feet,  horizontally)  through 
this  large  third  ore  Dody  swept,  explorations  have  been  carried  on 
I  the  year  for  three  hundred  feet  in  depth.  Cross-sections  and 
adinal  drifts  have  been  run,  amounting  to  an  aggregate  of  five 
wul  linear  feet;  the  limits  of  this  third  ore  body  in  depth,  both 
and  south,  have  been  determined.  These  explorations  have  also 
ed  an  entirely  new  body  of  ore  in  the  1037-foot  level  of  the  Hale 
cross  mine.  It  was  first  met  with  in  sinking  a  small  winze  below 
0-foot  level  and  then  found  ninety-three  feet  west  of  the  Hale  & 
)S8  shaft,  in  their  1037-foot  level,  where  it  showed  again  the  dip 
nd  the  sinking  of  its  upper  edge  to  the  south,  which  are  phenom- 
aracteristic  of  all  the  ore  bodies  in  the  North  Comstock.  It  has 
een  laid  bare  for  260  feet  in  length,  showing  from  six  to  twenty-one 
dth  of  pay  ore.  Its  ores  are  somewhat  different  from  the  ores  of 
iper  bodies.  They  contain  more  galeua,  and  iron  and  copper 
$,  and  ti-aces  of  zincblende.  In  a  word,  they  are  "baser,"  and,  in 
uence,  not  as  docile  in  wet  amalgamation.  This  body  promises  to 
lewhat  extensive.    The  ores  may  be  called  thirty-dollar  mill  ores, 

I  in  places  they  have  milled  $G0  to  $65  per  ton.  They  are  not 
rly  distributed  through  the  thirty-seven  to  forty  feet  quartz- width 
(rh  they  occur.    Large  pockets  of  quartz,  worth  only  $3  to  $10  per 

II  frequently  change  places  with  rich  ore:  for  twenty  feet  in  length 
>dy  will  give  sixty-dollar  mill  ore,  and  again  for  fifteen  feet  or  so 
fteen-dollar  mill  ore. 

IS  already  yielded  largely  in  ore  in  the  Hale  &  Norcross  lowest 
ivhere  it  has  been  extracted  for  twenty-eight  to  thirty-five  feet  in 

by  over  one  hundred  and  twenty-five  feet  in  length,  and  has 
ap[)earance  of  continuation  in  depth.  Moreover,  it  lies,  where 
I  upon,  over  one  hundred  and  twenty  feet  to  the  east  from  the 
all,  and  hs\s,  therefore,  should  it  even  stand  vertically,  one  hundred 
irty-five  feet  to  pinch  out  in  before  it  will  meet  the  west  wall, 
ale  &  Norcross  is  now  deepening  the  main  shaft,  which  will  cut 
e  body  seventy-two  feet  below  the  present  lowest  level,  (1037-foot.) 

Savage  shaft  has  attained  a  vertical  depth  of  958  feet,  and 
I  at  this  depth  a  quartz  body  twenty-one  feet  wide,  which  carries 
-simile  of  the  ore  of  the  Hale  &  Norcross  body,  but  only  in  small 
?8  and  iK)cket«.  It  is  [)robable  that  these  twenty-one  feet  of 
are  the  northern  portion  of  that  Norcross  ore  body.    There  are 

i*eason8  to  believe  this,  but  it  is  not  absolutely  certain,  as  three 
tl  feet  horizontally  and  eighty  feet  vertically,  of  unexplored  ground 
*tween  the  two  explored  points.  Should  this  prove  to  be  the  case, 
bt  exited  this  newly  discovered  body  to  be  of  large  dimensions; 
iild/iii  fact,  know  it  to  be  already-  473  feet  in  length,  but  how  much 
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of  that  length  would  be  pay  ore  it  is  impossible  to  say.    The  ores  of  this 
body  lie  very  irregularly,  in  bunches  and  pocket^  as  I  have  remarked. 

By  these  developments,  and  others  to  be  hereinafter  described,  in  the 
middle  and  southern  i)ortion  of  the  Comstock,  we  are  strengthened  in 
the  opinion  that  as  long  as  the  west  wall  stands  regular  and  nndis. 
turbed,  whatever  be  the  case  with  the  eastern  boundary  of  the  vein, 
so  long  we  may  expect  the  occurrence  of  new  quartz  bodies  in  depth. 
The  ores,  however,  become  ])oorer,  more  refractory  to  the  ^simple 
^'Washoe"  method  of  extraction,  and  more  irregularly  deposited 
through  the  accompanying  gangue  than  they  were  in  the  superficial 
bodies. 

4.  Going  further  south  from  the  Hale  &  Norcross  and  entering  the 
Chollar  Potosi  mine,  we  have  the  fourth  ore  body,  which  has  been 
worked,  August,  1809,  to  the  depth  of  five  hundred  feet  below  the  oat 
crop  for  a  distance  of  nearly  one  thousand  feet,  horizontally.  The 
widest  portion  exposed  last  year  was  123  feet;  ore  has  l>een  extracted 
in  places,  since  then,  for  nearly  two  hundred  feet  in  width.  Very  exten- 
sive explorations  have  been  carried  on  in  depth  through  the  Chollar 
Potosi  shaft  within  the  last  year.  The  ground  has  been  prospected 
to  a  depth  of  1,220  feet  below  the  surface,  but  the  vein  was  found  to  be 
filled  with  porphyries,  showing  only  very  narrow  quartz  seams  sparingly 
distributed  and  carrying  merely  traces  of  ore.  Meeting  in  depth  neither 
ore  nor  even  promising  indications,  the  company  devoted  attention  to 
the  upper  old  mine,  which  has  been  overhauled  and  re-explored  from  the 
surface  to  a  depth  of  over  five  hundred  feet,  with  great  success.  Gronnd 
which  was  looked  upon  as  exhausted  has  yielded  largely  in  ores;  and  in 
the  extreme  western  portion  of  the  vein,  near  the  surface,  where  no  ore 
was  ever  suspected  to  exist,  very  fair  mill-rock  has  been  found  in  aband- 
ance.  For  a  space  of  over  three  hundred  feet  (measuring  from  east  to 
west  across  the  vein)  on  the  surface,  ore  has  be^n  extracted  in  large 
quantities;  and  from  appearances  the  comx)any  has  yet  six  or  eight 
months'  supply  of  ore,  worth,  probably,  $1G  to  $22,  (mill  value,)  in  sight, 
representing  about  fifty  thousand  tons,  which  will  pay  a  profit  at  the 
present  mill  rates.  There  is,  a«ide  from  this  estimate,  a  vast  amount  of 
ore  of  lower  grade  in  the  mine,  which  will  prove  valuable  at  some 
future  day  when  milling  rates  will  be  still  further  reduced. 

From  the  above  description  it  will  be  seen,  that  in  the  la«t  year,  espe- 
cially in  the  latter  i)ortion  of  it,  the  leading  mines  situated  on  the  North 
Comstock  have  had  to  attack  their  old  works  for  ores,  which  had  become 
valuable  from  local  circumstances.  The  workings  in  depth  have  proven 
so  far  only  a  drain  on  the  treasuries  of  the  different  companies;  whal 
new  developments  have  been  made,  ai^e  but  a  small  com|>ensation  for 
their  incurred  cost.  It  is  true,  more  prospecting  work  might  have  beeai 
carried  on,  in  the  space  of  nearly  12,500  feet,  than  has  actually  beei 
accomplished ;  but  even  this  latter  would  possibly  ndt  have  been  unde^ 
taken  had  not  the  old  ore  bodies  held  out  so  well.  Prospects  north  are 
certainly  not  very  flattering  at  present,  though  there  are  1,500  feet  in 
one  place,  and  5,300  feet  in  another,  (along  the  course  of  the  vein,)  not 
explored  in  depth,  viz :  between  Gould  &  Curry  and  Ophir,  and  between 
Oj)hir  and  the  Utah  Company's  ground. 

I  [.  Middle  portion  of  the  vein. — Under  this  name  I  designate  the  ground 
from  the  Chollar  Potosi  South,  to  the  Imperial  North,  1,794  linear  feet, 
occupied  by  the  Bullion,  Exchequer,  Alpha,  Treglone  and  Imperial 
I^orth. 

As  I  stated  in  last  report,  this  ground  contained  the  commencement  of 
two  extensive  bodies  of  ore,  especially  the  western  one.    This  included 
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tcroppinffSy  which  have,  with  the  exception  of  some  low-grade  ore, 
)xhaQ8teu  in  this*  portion  of  the  vein.  Small  pillars  left  in  early 
igs,  and  old  stopes,  packed  with  the  "deads"  of  former  days,  con- 
:o  produce  limited  quantities  of  ore,  principally  in  the  Alpha  and 
ial.  Two  hundred  tons  of  ten-dollar  to  fourteen-doUar  mill-ore 
)ver  the  daily  yield  from  the  entire  1,794  feet  of  vein  length. 
J  the  past  year,  explorations  have  been  carried  on  in  the  Bullion, 
,mnd  Imperial,  and  2G0  feet  of  further  depth  have  been  pros- 
.  The  Bullion  has  obtained  a  depth  of  1,400  feet;  the  Imperial, 
*eet ;  Alpha,  1,000  feet.  The  result  has  been,  that  the  vein  is  found 
i  from  93  to  130  feet  in  width,  and  to  show  more  poq^hyry  inter- 
with  the  vein  matter,  which  is  highly  impregnated  with  iron  pyrites. 
5  has  been  found  in  the  Bullion  as  wide  as  43  feet,  but  carrying 
•aces  of  ore  through  the  mass;  the  Imperial  shows  from  15  to  30 
quartzose  matter,  likewise  bearing  ore  iu  traces  only.  The  Alpha, 
lowest  level,  exposes  the  vein  90  fe^it  wide,  tilled  principally  with 
l)ori>hyry  which  divides  the  quartz,  leaving  seven  feet  close  to 
it  wall,  and  three  to  four  feet  near  the  western  wall.  Both  these 
show  ore,  but  of  no  considerable  value,  consisting  principally  of 
rets  of  lead  and  zinc,  carrying  silver  in  traces.  In  the  Alpha, 
reu  feet  of  quartz  underlying  the  ea^t  clay,  when  first  discovered, 
freat  hopes  for  a  bright  future ;  small  boulders  of  good  ore  were 
imbedded  in  the  porphyry  immediately  underlying  this  quartz; 
exploring  the  ground  upwards,  some  three  or  fuur  feet  of  fair  ore 
ncountered.  It  was,  however,  soon  worke<l  out,  having  yielded 
i'O  hundred  tons  of  forty-dollar  mill  ore.  Explorations  aVe  still 
[  on  in  all  these  three  mines,  with  the  hope  of  meeting  with  an 
ly  in  the  quartz  mass,  now  developed  at  the  lowest  depth  attained, 
efforts  will  probably  be  successful;  but  the  vast' amount  of  iron 
\  gives  ground  to  fear  that  the  ore  will  prove,  when  found,  to  be 
ry  refractory  nature. 

South  portion  of  tiie  vein, — Including  the  ore  which  existed  in 
ide  or  middle  portion  of  the  Comstock,  I  mentioned  last  year  the 
ice  of  seven  distinctly  visible  bodies  or  zones  of  ore  in  the  Corn- 
taking  the  ground  from  the  Bullion  to  the  South  Overman. 
lie  first,  which  extended  from  the  Alpha  to  the  Crownpoint,  and 
ha<l  been  worked  for  over  2,300  feet  in  length,  with  some  inter- 
barren  ground,  is  not  yet  fully  exhausted.  The  Yellow  Jacket 
lueiiig  from  60  to  70  tons  daily  from  it,  of  the  average  mill  value 
.  Belcher,  Overman,  and  Kentuck  have  also  to  extract  ore  from 
but  it  is  impossible  to  say  how  much  may  be  expected  from  their 

he  second,  which  commenced  south  of  Exchequer,  extended  for 
t  southward,  and  terminated  in  the  Imperial  South,  niay  be  con- 

I  as  exhausted.    Some  little  ore  may  yet  remain ;  but  it  is  doubt- 
ts  extraction  would  leave  a  profit  to  either  of  the  companies. 

lie  ore,  which  was  left  at  the  date  of  ray  last  report  in  the  ore 
^>mmeuciiig  in  the  Imperial  South,  and  extending  into  the  north- 
rtion  of  the  Yellow  Jacket,  (where  it  had  been  worked  to  a  depth 
feet  below  the  surfa<^,)  has  been  exhausted. 
lie  fourth  body,  the  horizontal  length  of  which  was  nearly  1,200 
»mmeucing  in  the  Yellow  Jacket  mine  and  extending  partly  into 
Icher  ground,  although  "  worked  out,"  as  was  suppos^ed  la«t  year, 
veu  considerable  ore  sinc^  from  smaller  parallel  bodies,  pillars, 
'ound  at  former  times  insufiiciently  explored,  in  the  extreme 

II  portion  of  the  vein.    In  the  Kentuck  Mine  it  reached  its  maxi- 
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mum  width,  and  continues  there  to  yield  daily  from  50  to  75  tons  of 
twenty-eight-dollar  to  thirty-dollar  mill  ore.  The  Belcher  Company  has 
done  little  work  in  its  old  workings,  through  which  this  body  went,  but 
has  lately'  reopened  the  ground,  and  will  produce  from  it,  1  think,  sev- 
eral thousand  tons  of  ore.  None  of  these  four  bodies  extended  more 
than  500  feet  below  the  outcroppings,  except  in  the  Imperial  mine,  the 
body  designated  as  No.  2.  Search  has  been  made  to  find  their  continna- 
tion  in  depth,  but  without  satisfactory  results.  • 

5.  In  the  Segregated  Belcher  and  Overman  occurred  a  body  very 
irregularly  deposited,  which  has  yielded  largely  in  ores.  It  has  hm 
explored  for  1,200  feet  in  lengtli,  and  over  450  feet  below  the  surface; 
its  best  ores  are  exhausted,  but  the  work  of  extracting  low-grade  ore 
continues,  and  at  timers  a  nest  of  rich  ore  is  met  with,  but  of  no  great 
dimensions.     It  will  probably  give  yet  4,000  tons  of  low-graiU*  ore. 

(J.  At  the  Yellow  Jacket,  Kentuck,  and  Grownpoint  mines,  ore  body 
No.  4  had  it^  terminus  about  500  feet  below  the  surface.  Explorations 
last  year  ])roved  a  dislocation  of  the  entire  vein  matter  from  west  to 
east,  for  about  400  feet  horizontally.  An  ore  body  was  discovered  462 
feet  east  from  where  ore  body  No.  4  closed  out,  in  the  500-foot  level  of 
the  Grownpoint  mine.  It  dipped  east,  sank  northward,  was  found  to 
course  through  Grownpoint  North,  Kentuck,  and  into  Yellow  »Jaeket, 
where  its  northern  terminus  hsis  been  demonstrated,  197  feet  north  from 
the  Yellow  Jacket  south  line  in  the  OOO-foot  level,  giving  for  this  body 
a  horizontal  length  of  401  feet,  or,  diagonally,  a  length  of  030  feet  It 
varied  in  width  from  8  to  30  feet,  and  has  been  nearly  or  quite  ex- 
hausted in  Grownpoint.  Kentuck  extracted  ore  from  it  for  nine  laoDthii, 
and  has,  according  to  last  estimate,  between  11,000  and  12,000  tons  of 
thirty-dollar  mill  ore  yet  standing  between  the  700-foot  and  OOO-foot 
levels.  The  Yellow  Jacket  has  extracted  the  greater  portion  of  the  ores 
of  this  body,  but  has  yet  about  5,000  tons  of  twenty-seven-dollar  mill  ore 
standing  above  the  OOO-foot  level.  As  work  progressed  on  this  fine  ore 
body,  it  was  found  that  it  will  not  pay  to  extract  its  ores  below  the  OOO- 
foot  level  in  Kentuck,  while  the  900-foot  level  of  the  Yellow  Jacket 
showed  the  ore  of  excellent  quality,  and  there  is  no  doubt  but  it  will 
extend  into  the  Yellow  Jacket  1,000-foot  level,  when  opened. 

A  great  deal  of  good  ore  from  this  body  has  been  lost ;  and  it  is  very 
doubtful  if  the  above  estimate  of  12,000  tons  of  twenty-seven-dol- 
lar mill  ore  (standing  in  Kentuck)  will  hold  good,  from  the  fact  that  the 
disastrous  tire  which  began  April  7,  18G0,  in  the  Yellow  Jacket,  Ken- 
tucky and  Grownpoint,  caused  the  caving  of  much  of  the  psutuilly 
workexl  ground  between  the  GOOfoot  and  OOO-foot  levels.  The  slope* 
which  took  fire  have  been  burning  ever  since,  and  are  on  fire  in  places 
yet;  and  it  is  only  with  the  greatest  circumspection  and  care  that 
work  can  be  carried  on  in  the  neighborhood  of  the  burning  or  charring 
mass  of  timbers,  so  as  to  get  at  the  ore,  and  at  the  same  time  to 
cool  the  ground  gradually  without  giving  air  to  the  carefully  inclosed, 
smoldering,  chaotic  labyrinth  of  ore,  caved  ground,  charring  timbers, 
ashes,  and  dust.  The  suspension  of  artificial  ventXation,  leaving  the 
workmen  to  labor  in  an  atmosphere  pregnant  with  carbonic  oxide,  &Cm 
and  innumerable  other  naturally-occurring  obstacles,  have  caused  all 
work  for  the  past  four  months  to  progress  very  slowly,  and  made  it  very 
expensive.  Moreover,  the  ores  could  not  be  assorted,  and  in  coiwo- 
quence  of  these  evils,  the  mines,  which  would  have  given  a  revenue, 
ran  in  debt. 

Grownpoint  was  the  first,  and  in  fact  the  only  mine  on  the  southern 
portion  of  the  Gomstock,  which  carried  on  explorations  in  depth.    The 
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900-foot  level  shows  the  above-described  ore  body  to  have  passed 
away  from  this  mine  iuto  Kentiick ;  but  a  quartz  seam,  varying  from 
four  to  nine  feet  in  width,  has  been  followed  and  prospected  on  this 
level  for  several  hundred  feet,  showing,  however,  only  traces  of  ore. 
Explorations  have  been  carried  200  feet  deeper  within  the  last  year,  and 
levels  have  been  opened  at  1,000  and  1,100  fieet;  but  cross  sections 
through  the  vein  show  a  quartzose  mass  with  only  traces  of  ore.  •  Sul- 
pharet:f  of  iron  are  found  thickly  disseminated  in  the  porphyries  which 
lie  in  close  contact  with  the  quartz.  This  can  scarcely  be  regarded  as 
a  good  sign  for  finding  tractable  ore  in  quantity.  In  the  Yellow  Jacket 
mine,  from  where  ore  body  No.  3  closed  out,  south  to  where  ore  body 
No.4  commenced,  (a  horizontal  distance  of  over  780  feet,)  there  had  been 
Imt  little  exploration  carried  on,  although  the  ground  was  favorable  for 
the  existence  of  ore.  The  730foot  level  was  opened  northward,  and 
disclosed  a  narrow  quartz  seam  with  some  ore.  The  810-foot  level  was 
opened  an<l  demonstrated  eleven  feet  width  of  ore,  which  has  been  fol- 
lowed for  280  feet,  showing  from  three  to  eighteen  feet  width  of  thirty- 
five-dollar  mill  oi'e.  The  900-foot  level  was  then  opened,  which  showed 
the  newly  found  ore  body  of  the  810-foot  level  to  be  from  foui'teen  to 
eighteen  feet  wide,  carrying  extremely  rich  seams  and  bunches  of  ore. 
It  has  been  followed  for  sixty  feet,  thus  far,  north  and  south,  and  gives 
forty  dollars  mill  ore.  This  body  does  not  stand  in  communication 
with  any  ore  body  heretofore  discovered ;  it  has  every  appearance  of 
being  of  very  large  dimensions,  and  has  improved  very  mati^rially  in 
depth  in  the  last  100  feet  explored,  so  that  Yellow  Jacket  has  to  all 
ai^arances  a  bright  future. 

Like  the  ore  found  in  Alpha  1,000-foot  level,  and  Hale  &  Norcross 
1.037-foot  level,  this  body  has  also  a  considerable  intermixture  of  baser 
metals,  which  was  not  the  case  in  the  upper  ore  bodies.  Its  ores  are 
often  in  nests,  very  rich,  and  alternate  abruptly  with  barren  quartz  or 
?ven  porphyry.  The  same  phenomenon  was  also  visible,  but  not  to  so 
?reat  an  extent,  in  ore  body  No.  6. 

Prom  the  above  description  it  will  be  seen  that  there  is  a  probable  re- 
occurrence of  new  ore  bodies  in  the  Gomstock,  in  depth,  so  long  as  the 
5'est  wall  remains  firm.  Within  the  last  year  work  has  been  continued 
«i  the  formerly  discovered  eleven  bodies  of  ore,  some  of  which  are  en- 
irely,  and  others  not  quite,  exhausted ;  and  two  new  bodies  only  have 
>een  met  with.  It  is  true  that  explorations,  vertical  and  horizontal, 
oold  have  been  pushed  to  twice  or  thrice  their  actual  extent ;  and  had 
his  been  done,  it  is  very  probable  that  there  would  be  more  ore  in  sight. 
Tet,  it  is  certain  that  the  actual  value  of  the  Oomstock  has  diminished 
materially  within  the  past  year.  The  bullion  product  has  been,  under 
he  circumstances,  large ;  but  it  has  mainly  come  from  ground  on  the 
•ein  which  was  known  to  be  valuable  before  the  year  commenced,  rather 
han  from  newly  developed  ground  in  depth. 

It  is  very  probable  that  the  coming  year  will  give  us  an  equal  yield  if 
aot  a  larger  one  than  the  foregoing,  as  railroads,  &c.,  now  facilitate  all 
mining  and  milling  operations  enormously,  and  the  vast  amount  of  low- 
grade  ore  (estimated,  as  closely  as  possible,  to  amount  to  3,500,000  tons 
of  ten-dollar  to  fourteen-dollar  niill  ore  standing  in  the  eleven  old  ore 
bodies,  not  including  new  developments  made)  which  yet  exists  along  the 
vein  may  be  beneflciated  hereafter,  while  hitherto  only  fifteeu-doUar  to 
sUteeQ-dollar  mill  ore  has  been  thought  worthy  of  attention. 

llie  two  newly  discovered  ore  bodies  give  every  promise  of  large 
^UDenaions  and  of  a  quality  insuring  a  handsome  revenue  to  the  i*es[>ect- 
ive  mines  in  which  they  are  situated.    They  are  not  explored  sufficiently 


96         MIXES  AND   MINING    WEST   OF   THE   ROCKY   MOUNTAIXS. 

to  enable  me  to  speak  with  certainty  as  to  their  value,  but  allowing  them 
their  highest  probable  extent  and  richness,  the  fact  remains  that  out  of 
19,000  feet  of  length  of  ground  along  the  course  of  the  vein  there  were, 
to  an  average  depth  of  say  600  feet,  about  6,000 feet  length  of  productive 
ore  ground ;  while  between  that  depth  and  1,000  feet,  we  have  at  present, 
though,  it  is  true,  explorations  have  been  but  partial,  only  730  feet 
length  of  productive  ore  ground  actually  developed. 

It  has  been  the  experience,  thus  far,  that  on  this  vein  the  deeper  m 
bodies  are  smaller  than  those  near  the  surface.  Their  ores  occur  less 
uniformly  distributed  through  the  gangue,  and  are  more  refractory,  an 
evil  which  unfortunately  threatens  to  increase  as  greater  depths  are 
attained.  It  is  true  that  nests  and  small  deposits  of  extreme  richueas 
occur  at  intervals,  but  not  in  sufficient  quantity  to  compensate  for  the 
increase  of  cost  for  their  extraction,  to  say  nothing  of  the  inevitaUe 
expense  of  prospective  and  accessory  work  which  all  falls  to  the  coat  of 
mining.  On  the  other  hand,  the  cost  of  extraction  and  beneficiation  (rf 
the  ores  will  hereafter  be  decreased.  The  Virginia  and  Truckee  railroad 
from  Virginia  to  Carson,  along  the  Carson  Kiver,  began  running  in  Xb- 
vember,  and  milling  facilities  by  water-power  will  be  furnished  along 
the  river,  reducing  the  price  of  reduction  probably  fifty  per  cent  below 
former  rates.  Many  of  the  shafts,  belonging  to  the  leading  mines,  have 
attained  sufficient  depth  to  be  close  to  the  west  wall  of  the  vein,  or  at  least 
not  very  far  from  it.  Three  of  them,  Gould  &  Curry,  ChoUar,  and  Crown- 
point,  have  already  pierced  it,  and  will  doubtless  be  changed  to  inclines, 
as  the  Chollar  and  Bullion  shafts  have  been.  In  working  throogh 
inclines,  one-third  or  one-fourth  of  the  shaft-area  ^according  to  the  aia) 
becomes  useless,  which  augments  the  cost  of  hoisting  by  one-third  or 
one-fourth  of  what  it  is  when  the  main  exit  of  the  mine  is  vertical  This 
fact  will  compel,  in  course  of  time,  the  consolidations  of  several  a^job- 
ing  companies  to  work  through  one  shaft,  a  measure  which  ought  to  have 
been  adopted  long  ago. 

As  above  remarked,  two  new  ore  bodies  have  been  discovered  within 
the  last  year  by  explorations  in  depth;  one  in  the  northern  and  one  in 
the  southern  portion  of  the  vein.  The  latter  promises  to  be  tlie  more 
valuable.  Other  and  fruitless  prospecting  work  has  not  inspired  much 
hope  of  soon  discovering  fresh  ore.  On  the  contrary,  we  find  north  of 
the  latelj'-discovered  ore  the  vein  filled  principally  with  feldspathie 
porphyry  in  various  stages  of  decomposition  up  to  plastic  clay ;  small, 
irregularly  deposited  barren  quartz-seams  have  now  and  then  been  en- 
countered; the  porphyry  is  impregnated  with  iron  pyrites;  and  lime, 
as  both  carbonate  and  sulphatiC,  has  been  found  to  increase  gradually, 
and  replace  the  quartz  more  and  more  as  depth  on  the  vein  has  be^ 
attained.  As  far  as  our  experience  of  this  vein  has  gone,  the  analogy  of 
these  phenomena  is  anything  but  encouraging  in  leading  us  to  be&ve 
in  a  speedy  recurrence  of  ore.  In  the  southern  portion  of  the  Corn- 
stock,  beyond  the  new  ore  body  alluded  to,  a  striking  departure  from 
established  analogy  is  observed.  Experience  on  the  Comstock  ha« 
always  shown  that  wherever  the  vein  itself  presented  large  quantitiesof 
porphyries  imbedded  in  its  matrix^  large  deposits  of  quartz  were  sure  to 
be  found  at  the  termini  of  these  intruded  masses ;  and  that  wherever 
large  quartz-bodies  were  met,  there  we  were  sure  to  find  ore  also.  Now, 
developments  in  Bullion,  Imperial,  and  Crowni)oint,  firom  a  depth  (A 
1,000  feet  to  1,400  feet,  have  proved  the  existence  of  large  quartz  bodieSi 
The  Bullion,  at  1,200  feet,  shows  03  feet  quartz-width ;  the  Imperial 
1,000-foot  level  shows  50  ieet  quartz  and  over  87  feet  quartzose  m»fr 
ter ;  the  Crownpoint  1,000-foot  and  1,100-foot  levels  show  from  20  to  W 
feet  width  of  quartzose  matter;  yet  in  neither  mine,  in  the  git>uud  re 
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rred  to,  has  ore  been  found  in  more  than  traces.  These  quartz  bodies, 
id  the  porphyries  accompanying  them,  show  carbonate  and  sulphate 
lime,  which  neither  contained  at  the  upper  levels.  The  waters  met 
:th,  since  limestone  made  its  appearance  and  the  porphyry  became  so 
11  of  pyrites,  have  been  hot — 120°  Fahrenheit  on  June  28  in  Crown- 
^int  l,10d-foot  level;  and  ore  has  never  yet  been  found  in  paying  bodies 
this  vein  where  hot  water  was  encountered.  The  first  example  of  this 
le  was  furnished  five  years  ago  in  the  North  Comstock.  The  Central 
^mpany's  shaft  had  attained  a  depth  of  502  feet — 1G2  feet  below  the 
rminiis  of  the  ore— and  hot  water  was  encountered,  preventing  further 
plorations.  Since  that  time  the  Ophir  has  explored  over  400  feet 
eper,  with  a  level,  and  found  nothing  but  limestone  and  pyrites. 
The  impression  I  received  last  year  has  not  been  removed  by  the 
story  of  the  present  year.  All  the  observed  phenomena  appear  to  in- 
eate  that  the  present  deepest  workings  of  the  Comstock  mines  are  in 
comparatively  barren  zone  of  the  vein,  which  seems,  moreover,  to  be 
aracterized  by  a  change  in  the  gangue  from  predominant  quartz  to 
edominant  carbonate  and  sulphate  of  lime.  Whether  this  gradual 
iriation  in  the  gangue  is  in  any  way  the  cause  of  the  diminution  of  ore, 
merely  an  accidental  coincidence.  I  shall  not  discuss.  The  discussion 
Mild  require  the  proposition  and  defense  of  some  particular  theory  of 
e  processe^s  of  the  vein  formation,  which  I  do  not  desire  to  undertake, 
id  an  investigation  of  chemical  as  well  as  geological  character,  for 
iiidi  the  facts  are  not  yet  sufficient.  I  must  confess,  however,  that  I 
cUne,  aside  from  theoretical  reasoning,  to  believe  the  appearance  of 
me  in  the  vein  to  be  connected  directly  with  a  change  in  its  metallifer- 
u  character.  Not  that  it  has  prevented  the  occurrence  of  ore  in  depth ; 
at  that  the  character  of  the  ore  and  its  distribution  will  be  found  to 
laage  if  the  lime  continues.  It  is  quite  natural — that  is  to  say,  quite 
common  phenomenon — ^that  the  zone  between  two  sorts  of  gangue 
lonld  be  comparatively  barren ;  and  this  appearance  need  not  discour- 
se the  expectation  of  finding  new  metalliferous  deposits  below  it.  With 
'gard  to  the  important  question,  how  extensive  this  zone  may  be,  of 
Hiwe  it  would  be  folly  to  attempt  a  definite  answer,  yet  the  following 
iggestions  may  be  of  value : 

1.  The  barren  zone  now  penetrated  by  the  deeper  workings  on  the 
mistock  is  either  one  of  transition  or  one  of  temporary  variation.  The 
lartzose  gangue  has  by  no  means  disappeared ;  it  only  threatens  to  do 
.  or  at  least  to  become  permanently  subordinate.  The  lime,  on  the 
tier  hand,  threatens  to  become  i)ermanently  predominant,  and  has 
us  far  proved  unfavorable  to  the  occurrence  of  ore  in  the  ibrnis  and 
mbiuations  hitherto  characteristic  of  the  vein.  In  this  mixed  condi- 
o  of  things,  the  vein  matter  being  neither  one  thing  nor  the  other,  it 
Dot  surprising  that  the  proportion  of  ore  is  so  greatly  diminished. 
ithont  meaning  to  commit  myself  to  any  elaborate  theory,  I  may  say, 
*  the  purpose  of  illustration,  that  the  calcareous  minerals  are,  as  it 
're,  themselves  playing  the  part  of  ore  to  the  quartz. 

2.  We  may  reasonably  expect  one  of  two  things.  Either  the  unjileas- 
t  admixture  of  lime  will  prove  to  be  local  and  temporary,  and  the 
in  will  resume  again  in  depth  its  original  matrix,  or  the  change  now 
reatened  will  continue  until  the  carbonate  and  sulphate  of  lime  are 
nuanently  predominant  as  gangue. 

'S.  In  the  former  case  the  chances  are  in  favor  of  a  briefer  continuance 
the  barren  intervsd,  and  of  a  subsequent  recurrence  of  ore  bodies  simi- 
r  in  character  and  distribution  to  those  already  exploited.  In  favor 
this  sapposition  we  have  the  i^niversal  x)revaleuce  of  quartz  as  vein 
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material  through  our  silver-bearing  regions,  and  the  comparatively  in- 
frequent  appearance  in  Large  quantities,  under  such  conditions,  of  tbe 
carbonate  or  sulphate  of  lime.  Moreover,  there  has  not  bc^n  observed, 
so  far  as  I  know,  any  decided  change  in  the  country  rock,  such  as  might 
be  expected  (though  not  of  absolute  necessity)  to  herald  or  (iccompany 
a  complete  change  in  gaugne.  Again,  there  is  some  encouragement  for 
this  view,  in  the  fact  that  the  vein  of  the  Occidental  and  other  mines, 
lying  a  mile  and  a  half  or  two  miles  east  of  the  Comstock,  contains  in 
its  south  portion  heavy  layers  of  lime  rock,  which  yield  in  depth  to 
quartz.  (See  my  former  report,  p.  50.)  This  fact  has  perhaps  the  more 
significance,  since  we  may  probably  look  to  the  east  for  the  principol 
sources  of  the  materials  filling  the  Comstock  lode. 

4.  In  ca«e  of  the  complete  change  of  the  gangue  and  the  permanent 
prevalence  of  lime,  the  character  of  the  ores  and  the  manner  of  their 
distribution  would  probably  suffer  a  complete,  change  also.  As  a  mere 
illustration,  I  may  say  that  the  ores  in  depth'would  have  to  bear  die 
same  relation  to  lime  that  the  present  ores  bear  to  quartz.  This  rela- 
tion science  cannot  now  exactly  define;  it  is  surmised  to  be  partly 
chemical,  partly  electrical,  and  i)art.ly  mechanical ;  and  it  is  certainly 
dependent  also  upon  the  manner  in  which  the  vein-fissure  was  filled, 
and  the  succession  and  relative  duration  of  the  different  entrances  of 
vein-matter.  The  nature  of  the  ore  that  might  be  expected  in  a  lime 
gangue  on  the  Comstock  is,  however,  practically  indicated  by  the  modi- 
fications already  observed  in  those  parts  of  the  vein  where  lime  forms  a 
considerable  proportion  of  the  gangue ;  and  judging  from  this  hint  we 
might  anticipate  more  widely  disseminated  ore,  of  lower  grade,  contain- 
ing more  base  metal  and  more  difficult  of  treatment  than  has  been  the 
case  in  general  heretofore. 

It  is  impossible  to  predict  w^hich  of  the  two  contingencies  thus  described 
will  arise.  With  regard  to  the  latter  it  may  be  said  that  the  andogies 
of  other  veins  in  the  neighborhood,  or  even  in  the  whole  silver  belt  of 
the  United  States,  afford  no  argument,  since  none  of  them  are  opened 
to  such  a  depth.  The  probability  of  the  change  alluded  to  will  iucreaM 
with  every  new  depth  attained  in  working  on  the  barren  zone. 

5.  The  most  diflicult  and  costly  labor  on  this  vein  has  always  been, 
and  is  now  more  than  ever,  the  exploration  of  the  vein  for  new  bodies 
of  ore ;  and  the  expense  of  this  necessary  work  has  increa^d  with  in- 
creasing depth  until  it  is  now  crushing.  The  reduction  in  milling  rates 
aflbrds  no  relief  to  those  companies  which  have  no  ores  to  be  milled, 
though  it  will  enable  work  to  be  prosecuted  in  many  cases  where  fctt- 
merly  the  high  cost  of  treatment  prevented  the  extraction  of  low-grade 
ores.  The  present  crying  necessity  is  a  cheapening  of  the  mine  expenses. 
The  Virginia  and  Tnickee  railroad,  by  reducing  the  prices  of  timber, 
and  to  some  extent  of  supplies,  has  effected  a  considerable  improvement! 
but  much  remains  to  be  done  before  the  explorations  in  depth  can  be 
economically  carried  on  to  the  extent  wbich  the  circumstances  encourags 
and  demand. 

Foremost  among  the  necessary  reforms  is  the  consolidation  of  com- 
panies, and  the  consequent  reduction  of  the  cost  of  administration. 
This  movement  is  already  beginning  among  the  small  proprietorships, 
and  by  another  year  I  expect  to  find  the  aggregate  number  of  coift- 
panics  on  the  vein  greatly  reduced. 

The  systems  of  ventilation  by  machinery,  of  drainage  by  pumps,  and 
of  hoisting  through  vertical  shafts,  though  great  improvements  on  the 
ruder  methods  of  natural  ventilation,  (or  no  ventilation,)  hoisting  water 
in  buckets,  and  dragging  out  ore  through  inclines,  are,  neverthdess, 
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fast  approaching  their  economical  limit  of  application  in  these  mines. 
In  a  foot  note  to  my  previous  report,  (page  52,)  I  x)ointed  out  the  great 
advantage  of  utilizing  the  enormous  "head"  aJSbrded  by  the  depth  of 
tte  shafts,  in  the  employment  of  hydraulic  power.  This  is  not  possible 
imtfl  ao  outlet  is  created  below  for  the  water  so  employed ;  and  this  con- 
aderation  alone  renders  the  construction  of  a  deep  tunnel  an  economi- 
cal necessity.  It  is  rei)orted  that  operations  have  been  commenced  on 
the  Sntro  Tunnel,  and  that  the  laboring  miners  themselves  have  sub- 
Bcribed  a  large  sum,  **a8  a  first  installment,^  toward  the  enterprise. 
Whoever  builds  this  tunnel,  it  seems  to  be  of  vital  importance  to  the  in- 
dnstiy  of  mining  on  the  Comstock  that  it  should  be  completed.  The 
emulation,  quoted  in  my  last  report,  that  fifty  gallons  of  water  per  sec- 
ond, with  a  fall  of  two  thousand  feet,  create  a  working  capacity  of  1,800 
hwse-power,  is  slightly  exaggerated,  as  the  power  thus  created  would 
be  more  exactly  1,516  horse-power  ;•  but  the  fact  remains  as  a  forcible 
argoment,  justifying  my  assertion  that "  if  the  Sutro  Tunnel  is  completed 
totiielode,  and  connected  with  deep  shafts,  the  conditions  for  explora- 
tions to  still  greater  depths  will  be  more  favorable  than  they  were  at 
the  very  surface ;  since  the  immense  power  of  the  hydraulic  column  will 
be  at  the  service  of  the  miner." 

MINES  ON  THE  CONTINUATIONS  OF  THE  COMSTOCK. 

So  many  of  the  Comstock  mines  proper  have  been  compelled  to  ex- 
trwrt  from  their  old  workings  ores  once  cast  aside,  as  not  worth  enough 
to  pay  for  treatment,  that  the  mills,  as  well  as  the  mines,  have  found 
thdr  advantage  in  reducing  the  prices  of  custom- work,  to  enable  these 
operations  to  be  continued ;  and  this  reduction  of  prices  has  in  turn 
cnued  the  resumption  of  active  work  on  many  a  mining  claim  beyond 
tte  limits  of  the  recognized  Comstock  ledge,  though  on  the  extensions 
north  and  south  of  its  supjwsed  course.  South  of  the  Overmann  are 
thee  or  four  claims  which  have  lain  idle  for  years.  TJnder  the  present 
irorably  low  milling  rates,  ore  is  extracted  from  them  on  contract  by 
snail  companies  of  miners.  It  is  principally  found  near  the  surface, 
^t^ns  a  comparatively  large  proportion  of  gold,  and  yields  from 
tU  to  $14  a  ton.  The  amount  thus  obtained  is,  however,  quite  lim- 
ited. North  of  the  Utah,  work  has  been  done  for  some  time  on  small 
diims;  and,  it  is  Said,  with  profit.  There  are  a  good  many  x)laces  on 
lad  around  the  Comstock  lodes  where  it  would  not  pay  a  large  company 
'<>  operate,  but  where  small  associations  of  miners,  not  burdened  with 
^oat^  organizations  and  administrations,  can  labor  with  profit. 

The  Sacramento  mine  api)ears  to  occupy  the  northern  continuation  of 
be  Comstock;  and  in  this  mine  a  larger  amount  of  work  has  been  per-. 
ormed  than  in  any  other  of  the  similar  locations  coming  under  this 
tead.  The  ores  run  as  high  as  $20  per  ton,  and  may  be  called  ,  on  the 
average,  twelve-dollar  mill  rock ;  the  mean  production  is  50  tons  per 
lay. 

*A  gaUon  of  water  contains  231  incbee,  and  weighs  8.3388822  avoirdupois  pounds. 
oeampntethe  power  of  a  faU  of  water,  it  is  necessaiy  to  multiply  the  amount  in 
^iQiidB  falling  per  minute,  by  tbe  height  in  feet  through  which  it  lalls.  The  pi'oduct 
^  the  number  of  foot-ponnds  per  minute  exerted  by  the  fall.  As  33,000  foot-pounds  per 
liante  constitiite  one  horse-iwwer,  it  is  easy  to  obtain  the  number  of  horse-powers. 

MOOO =1,516.16  horse-powers,  exerted  by  the  column  of  water  in  mo- 

^  at  above  snppoMd. 


100     MINES  AND  MINING   WEST   OF  THE   BOCKT  MOUNTAINS. 
PEODXJCINO  MINES  OUTSIDE  OF  THE  COMSTOCK. 

West  ot  the  Comstock,  very  little  prospecting  work  has  been  done 
during  the  year.  The  explorations  of  former  seasons,  upon  thesmall  par- 
allel quartz  veins  in  the  syenite  of  the  west  wall,  were  notenoouraging  in 
their  results,  and  have  not  been,  to  any  considerable  extent,  renewed  or 
continued. 

On  the  contact  vein  to  the  eastward,  (see  last  year's  report,  page  50^) 
operations  have  been  successfully  prosecuted,  especially  since  the  reduc- 
(tion  of  milling  i*ates.  The  aggregate  length  of  the  locations  on  this  vein 
amounts  to  three  miles ;  but  only  four  or  live  of  the  claims  have  been 
worked  of  late  with  vigor:  The  principal  mines  are  the  Ocddental,  St 
George,  Lady  Biyan,  Monte  Christo,  and  Flowery.  All  of  these,  and 
especially  the  Occidental  and  Flowery,  contain  a  large  amount  of  low- 
gi^ade  ore.  The  ground  of  the  Occidental  has  been  explored  to  the  depth 
of  nearly  seven  hundred  feet,  yielding  low-grade  ore  ^average  $14)  all 
the  way  down.  The  lower  tunnel  (referred  to  in  my  last  report,  page 
50)  has  reached  the  vein  863  feet  below  the  outcrop  and  given  evidence 
that  the  ore  is  continuous  in  depth.  The  company  has  the  promise,  in 
the  ground  already  opened,  of  eighteen  months  or  two  years  of  lucratiTe 
activity. 

The  Flowery  mine  has  only  recently  {L  e.,  during  the  summer)  become 
the  scene  of  renewed  operations.  The  ores  vary  from  $10  to  $28  in 
value  per  ton,  and  are  easy  of  reduction  by  the  Washoe  process.  The 
principal  matrix  of  the  vein  in  this  mine  is  quartz,  while  the  southern 
part,  especially  in  the  Occidental,  shows  predominant  lime. 

The  contact  vein  upon  which  the^e  mines  are  situated  will  nndonbt- 
edly  yield  much  more  ore  and  bullion  than  has  heretofore  been  expected 
of  it.  The  extended  and  healthy  activity  here  springing  up  is  a  proof  of 
the  wisdom  of  I'cducing  the  custom  rates  at  the  milk,  without  which 
measure  these  mines  could  not  have  been  worked.  Now  that  the  com- 
pletion of  the  railroad  to  Carson  is  carrying  in  that  direction  the  Com- 
stock ores,  the  mills  in  and  about  Virginia,  which  would  otherwise  be 
left  without  employment,  find  in  these  mines  fortunate  sources  of  supply 
already  open. 


EHtimate  of  cost  of  mining  and  reducing  ores  in  Virginia  district,  Storey  Connhfj  Hiwia, 

juhi  1,  vm. 

Wages  of  first-class  miners :  Four  dollars  for  eight  lionrs'  work. 

Wages  of  secoud-class  miners :  Three  dollars  and  fifty  cents  for  ci^ht  hoars'  work. 

Wages  of  surface  laborers :  Three  dollars  to  three  dollars  and  tiffcy  cents  for  ten 
hours^work. 

Cost  of  lumber:  Common  1>oards,  three  and  one-half  cents  per  foot. 

Cost  of  mining  timber:  Hewed,  thirty  dollars  per  thousand  feet;  sawed,  twenty* 
eight  dollars  per  thousand  feet ;  planking,  twenty-seven  dollars. 

Cost  of  common  [xiwder:  Three  to  four  cents  per  pound. 

Cost  of  giant  powder :  One  dollar  and  fifty  cents  per  pound. 

Cost  of  cjuicksilver :  Sixty-three  cents  per  pound. 

Cost  of  freight  from  Kheno  to  Virginia:  From  sixty  to  seventy-five  cents  per  bop* 
dre<l  pounds,  in  summer ;  fj-om  eighty-seven  cents  to  one  dollar  and  twelve  cents,  in 
winter. 

Cost  of  fuel :  Xnt  pine,  sixteen  to  seventeen  dollars ;  cedar,  eight  to  eleven  doUtfi 
in  Virginia;  (cost  in  Gold  Uill  is  a  triHe  less;)  yellow  pine,  from  fourteen  tofifteei 
dollars  per  cord. 

Cost  of  ten-stamp  mill,  including  freight  and  erection :  Thirty-five  thousand  dolliii>* 

Cost  of  twenty-stamii  mill,  including  freight  and  erection :  Sixty  thousand  dollsft* 

*  Culiforuiapalteni  docH  not  exist  hero,  becauiie  C'niifuruia  pattern  luw  no  pans.    TheaboireMtioiMei* 
made  for  pan«amalgamatlou  aud  taken  from  actual  figures  oi  costs. 
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Minimam  mining  cost  per  ton  of  ore :  Three  dollars  and  seventy-six  cents. 

Mine  from  which  this  is  reported :  Chollar  Potosi  mine. 

Character  of  rock  at  that  mine :  Blasting  rock  mostly,  (silver  and  gold.) 

Depth  of  mine :  Deepest  ore  extracted  is  three  hundred  and  sixty  feet ;  mostly 
two  hundred  and  sixty  feet  deep  and  less ;  while  the  depth  of  new  shaft  is  one 
thousand  two  hundred  and  twenty-five  feet. 
Xiximnm  mining  cost  per  ton,  (accessory  work  included :)  Eleven  dollars  and  sixteen 
nts,  (as  near  as  can  he  ascertained.) 

Mine  from  which  this  is  reported :  Yellow  Jacket. 

Character  of  rock :  Easy  of  extraction,  not  requiring  powder. 

Depth  of  mine :  Nine  hundred  feet. 
Minimum  reduction  cost:  Seven  dollars  and  sixteen  cents;  also,  two  dollars  and 
rdte  cents  per  ton. 
Nime  of  mill,  numher  of  stamps :  Savage  mill,  thirty  stamps ;  Sierra  Nevada,  fifteen 

Character  of  process  employed :  Wet-crushing  and  pan-amalgamation ;  wet-crushiug, 

mlf^amation  in  battery  rifiles,  blankets,  uo  pans. 

Mudmum  milling  cost :  Eleven  dollars  and  eighty-two  cents. 

Ntme  of  mill,  and  number  of  stamps:  Rhode  Island,  twenty  stamps. 

Character  of  process  employed :  Wet-cnishing  and  pan-amalgamation. 

Aterage  mining  cost  x>er  ton :  In  the  whole  district,  six  dollars  and  fifty  cents  per 

Average  milling  cost  per  ton :  Eight  dollars  in  the  whole  district  for  pan-amalga- 

UltiOD. 

Arerage  pulp  assay  of  ore  of  the  whole  district:  Forty  dollars,  (as  close  as  can  be 

Kertained.) 

ATenge  yield  of  ore :  Sixty-eight  per  cent,  of  the  fire  assay. 

RmMna, — The  Union  Mill  and  Mining  Company  crushed  170,2)78.682  tons  of  ore,  at 

CMl  of  nine  dollars  and  sixteen  cents  per  ton,  including  all  repairs  and  accessory 


WKMprodMel  of  Virginia  mining  district  j  Storey  Count y^  Nwadayfor  the  year  from  July, 

1868,  to  July,  1869. 


Date. 


Virginia. 


^^ 

September  . 

October 

November. . 
Dec<*mb«>r . . 

«©.-Januarv . 

Fvlmary  . . 
lUwh...... 

April 

May 

June 

Total. 


1661. 
S37, 
523, 
5^5. 
614, 
(K), 
5a3, 
7:>9. 
600, 
62H. 
441>, 
421, 


387  80 
aOb  50 
999  35 
317  45 
659  37 
145  68 
807  39 
988  87 
48*2  16 
177  08 
4'r>  50 
792  41 


*6,  396, 388  56 


Gold  Hill. 

Virginia  and 
Gold  UiU. 

•081, 183  72 

•8, 778  67 

624,966  93 

62,775  92 

470,065  61 

119,640  90 

263,  7:«  61 

126, 547  76 

221, 707  42 

130,  822  36 

271,  448  73 

127,  609  02 

285,  648  53 

9:i,  159  40 

229,251  55 

66, 160  64 

231,049  87 

121, 539  92 

150. 217  35 

246, 697  89 

72,  005  81 

230, 829  78 

68,922  93 

292.  476  79 

*3, 520,  799  06 

f  1,627,  039  13 

MiDg  a  total  of  |11,544,266  75. 

*  By  Wella,  Forgo  &,  Co.*s  Express. 


\  By  TJuion  Pacific  Express. 


Annual  statement  of  the  Sierra  Xerada,  January  1, 1870. 

Statement  of  x>rofits : 

indemU  i>aid $4.^000  00 

W  indebtedness 19,626  39 

^  boilers  and  engines 4, 9l>5  44 

•h  on  hand 48J>  50 

Total 70,077  33 
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Deduct : 

Cash  on  hand  January  13,  1869 $669  94 

Present  indebtedness 16,457  10 

$17,  IS 

Net  profit 52,9f 

The  receipts  from  all  sources  were $155,9! 

Amount  of  ore  crushed tons. .  II 

Average  yield  per  ton f 

Mine  expenses  per  ton $1  92 

Mill  expenses  per  ton 3  03 

Other  expenses  per  ton 77 

Profit  per  ton 

or  34  per  cent. 


Annual  statement  of  the  OphiVy  December  15,  1869. 

Receipts : 

Ophir  reduction  works $12,07 

Woodworthmill 13,15 

Balance  collected  on  assessment  No.  8 Id,  93 

Assessment  No.  9 50, 40 

Assessment  No.  10 50,40 

Amount  collected  on  assessment  No.  11 30, 81 

Miscellaneous 11,80 

Balance  on  hand,  December  16, 1868 22,68 

Total -210,27 

Disbursements : 

General  expenses  at  mine $7,71 

Buck's  shaft  construction 82,42 

Buck's  shaft  machinery 48,06 

McDonald  &  Whitney,  (compromising  suit) 19, 98 

Virginia  and  Truckee  railroad,  (advanced) 25,001 

Miscellaneous 18,68 

Cash  on  hand,  December  15, 1869 8, 43 

Total "- 210,27( 

During  the  year  143  feet  of  shaft  were  sunk  and  about  1,000  feet  of  drift  run. 


Annwil  statement  of  the  Gould  j"  Curry,  November  30,  1869. 

Receipts  : 

Bullion  from  9,412  tons  of  ore $247,58< 

Sale  of  sluices,  tailings,  &c 32, 355 

Sale  of  6,149  tons  of  ore 6,3S« 

Assessment  No.  6 72,O0C 

From  Reservoir  mill 26, 31fi 

Material  sold,  rents,  &c 7, 153 

Superintendent's  balance  account 7, 10^ 

Miscellaneous  items 3,4^ 

Overdrawn  on  treasurer *   22,878 

Ciish  on  hand 6J 

Total 425,291 


CONDITION   OP  MIKING  INDUSTRY — NEVADA. 


103 


Disbarsements : 

I  indebtedness  November  30, 18G8 $38,822  OS 

payable 3,875  OC 

rancoon  D  street  works 1,470  2( 

iratmine 132,536  3:^ 

'rialtffor  mine 70,512  40 

account 4,858  80 

«,  State  and  connty 6, 117  :i7 

jwe  claims  and  legal  expenses 8, 785  f  5 

ral  expenditores ;  salaries  of  officers 16, 057  Oi' 

wing  ore  at  custom  mills 101, 980  8j? 

inia  and  Tmekee  railroa<l 40, 090  (Kl 

ellaneons 5,274  70 

Total 425,291  04 


e  total  assets  of  the  company  aggregate  $322,392,  against  which  there  are  liabili- 
UDOuutiug  to  $45,:^25. 


Annual  statement  of  the  SavagCf  July  1,  1869. 

Receipts : 

onpnxluct $1,949,925 

ium  on  same '. 4, 875 

Bold 15,919 

lg^^kc , 6,32,i 

onhand  July  1, 1868 106,3^0 

Total 2,083,36-i 

Disbursements : 

ends $751 , 575 

'tion  of  ores,  custom  mills 552, 836 

?tiou  of  ores,  company's  mills 145, 447 

• 284,769 

es  of  officers 20,022 

lia  and  Tmekee  railroad 75, 000 

*T  and  lumber 50, 549 

wood  and  coal 53, 636 

«rare,  candles,  &c 26, 025 

ing 10,8:J9 

» 19,520 

-ie« 45,749 

on  hand,  July  1,  1863 47,395. 

Total 2,083,362 


'  hundred  and  fifty  thousand  dollars  was  subscribed  toward  the  completion  of  tho 
oia  and  Tmekee  railroad.  The  amount  of  ore  on  hand  at  the  mine,  July  1,  186!^, 
.♦VSl,  and  on  July  J,  1869, 121  tons.  The  ore  reduced  during  the  year  amounte<l  to 
^tons.  The  amount  of  ore  sold  was  15,368  tons.  The  cost  of  pro<luction  and  re- 
>n,  yield  and  protit  of  th(j  ore  reduced  during  the  past  year  compares  as  follows 
he  two  preceding  years : 


Year*. 

Production. 

Redact  ion. 

Total. 

Yield. 

Profit. 

ST 

H 

#7  01 

7  21 

8  00 

$14  04 
13  74 
12  22 

rzi  05 

20  05 

21  12 

(41  04 

40  H4 
34  ti7 

610  00 
10  i-O 

m 

13  75 

amount  of  ore  reduced  in  1866-*67,  was  69,377  tons ;  in  1867-68,  84,627  tons,  and 
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in  1 868-^69,  55,479  tons.    Tho  receipts  and  disbursements  for  the  past  three  fisaH  yean 
compare  as  follows : 


Years. 


Receipts. 


1866-1867. 
1867-:t<68. 
1868-1869. 


12, 935.  875 
3,530,834 
1, 977, 042 


Disbursements. ICash  on  hud. 


12,898,163 
3.502,230 
2,035,967 


tT7.7K 

106, » 

47, 3K 


The  monthly  dividends  <li.sbnrsed  bv  the  company  for  the  same  years  were  as  fol- 
lows: In  1866^'()7,  $880,000 ;  in  18G7-'C8,  $1,560,000;  in  1868-'G9,  $968,000.  From  (late 
of  organization  the  amount  of  ore  taken  from  the  mine  hau  been  339,808  tons ;  reduced, 
324,317  tons ;  gross  receipts  in  bullion  and  from  ore  sold,§13,iJ04,740;  jissessmentslened, 
$188,000;  find  dividends  disbursed,  $4,528,000.  The  available  assets  of  the  company  at 
the  close  of  the  fiscal  year  were  $90,803,  against  liabilities,  $2,655.  The  projierty  ass^-ts 
of  tho  company  aggregate  $256,000,  as  follows :  Savage  and  Atchison  mills,  $9<J,<J(X»;  E 
street  shaft  and  works,  $150,000 ;  buildings  at  Virginia  and  assay  office,  f  16,000. 


Annual  aiaicmcnt  of  the  Hale  <f-  XorcrosSj  March  1,  1869. 

The  following  is  taken  from  the  secretary's  statement : 

Receints  i 

Cash  on  hand  February  29,  1868 $.3,918  18 

From  assessments 201,960  00 

Bullion  and  ores  sold : 395, 691  77 

Fair  shaft  account — transfer  of  materials  to  mine  account 19, 542  35 

Cash  for  amount  of  overdraft  at  Bank  of  California 4, 637  00 

Sundries •. 4,?iO«l 

Total 630,469  51 

Disbursements : 

Mine  account ^J,2f?C79 

Ore  account — reduction 216, 775  47 

Machinery  account 9,  ^^  55 

Fair  shaft  account 12, 27(j  90 

Salary  account 13,100  00 

Bank  of  California 61,784  78 

Bills  pavablc 7,283  08 

Sundries 34, 477  « 

Cash  on  hand 137  74 

Total '. 6r.0,469  51 

The  expense  of  reducing  16,535^  tons  of  ore  amounted  to  $13  11  per  ton.  During 
1866  the  bullion  yield  aggregated  $1,355,220,  equal  to  $47  32  per  ton  ;  in  1887,$^,99^, 
equal  to $34  14  per  ton;  in  1868,  $;VJ5, 146,  equal  to  $23  89  per  ton.  The  stateuijji 
shows  an  excess  of  assets  over  liabilities  amounting  to  $218,981  51.  Assessmeut  2ft. 
34,  of  $5,  has  been  rescinded. 


Annual  statement  of  the  ChoUar  Potosi,  June  1, 1869. 

The  company  extracted  during  the  year  44,900  tons  of  ore,  giving  an  average  yield 
of  $23  70  per  ton.  The  cost  of  extraction,  reduction,  &c.,  was  ^109;  leaving  a  Mt 
profit  of  $2  61  jMjr  ton. 

The  following  is  the  secretarj'^s  statement. 

Receipts : 

Bullion - $1,152,303  37 

Ores  sold 29,989  33 

Premium  on  bullion • •2,849  28 

Superintendent's  account 3,  U74  37 

Sundries 2, 845  50 

Cash  on  hand  per  last  statement 110, 148  35 

Total 1,301,210  14 


» 


CONDITION  OP  MINING  INDUSTRY — ^NEVADA,  105 

Sxpenditores: 

id $41,595  00 

238,663  00 

ire,&c '. 34,414  34 

and  lumber 36,036  06 

wd 18,953  49 

ngore 036,878  27 

iml  legal  expenses 9,138  01 

e  railroad 75,000  00 

fc 7,213  43 

ig 3,047  12 

lb 6,193  87 

» 25,086  20 

ihand 1^,991  35 

Total 1,301,210  14 


liiNikiZ  8i€Uement  of  the  Empire  Mill  and  Mining  Company,  Xovemher  30, 1869. 

inantity  of  ore  taken  out  daring  the  past  year  has  been  light,  amounting  to 
>ns,  while  the  amount  reduced  was  9,714  tons,  yielding  bulRon  to.  the  value  of 
1.    The  total  receipts  were  about  $187,000. 

{Aoeiitts  * 

perreiK>rt  November  30, 1868 813,115  26 

I : 153,554  11 

;hips  and  premium 613  04 

Qeut 30,000  00 

aneouH 3,307  07 

tics,  &c.,  November  30, 1869 24,478  21 


Total 225,067  69 


• 


Msbnrocments : 

f^ess,  November  30, 1868 $26,794  42 

count 95,033  42 

coount '. •.  56,025  58 

laft 21,155  03 

aneous 21,344  03 

November  30,  1869 4,709  25. 

Total 225,067  69 


assessment  mentioned  above  is  the  first  levied.  The  company  have  paid  no 
Ills  since  May,  1867.  Of  the  $95,000  disbursed  on  mill  account,  $33,640  were  for 
J9,678for  hibor,  and  $11,972  fur  machinery;  while  of  the  $56,000  paid  out  on 
ccount,  $28,187  were  for  labor.  The  operations  at  the  mine  for  the  year  embraced 
uiing  of  1,600  feet  of  drifts  and  winzes. 


Annual  sttUement  of  the  Imperial j  June  1, 1869. 

a  the  superintendent's  report  we  learn  that  there  are  yet  about  7,000  tons  of  ore  on 
)-foot  and  700-foot  levels  in  the  Alta  mine.  The  work  done  in  this  mine  during 
»t  year  consists  of  the  running  of  210  linear  feet  of  drifts ;  the  running  of  250  feet 
Lie ;  retimbering  of  60  feet  of  shaft,  and  the  extracting  of  41,000  tons  of  ore. 
Holmes  mine  about  100  tons  of  croppings  iwj:  month  are  mine<l.  The  work  done 
Imperial  Empire  shaft  embraces  the  sinking  of  225  feet  of  shaft,  and  the  running 
linear  feet  of  drifts.  The  developments  in  connection  therewith  have  been  un- 
ctory.  The  Rock  Point  and  Gold  Hill  mills  had  been  rei)aired  and  were  in  good 
ion.  The  Lindaur  mill  was  still  close<l.  The  value  of  the  sup][)lies  on  hand  at 
He  was  $12,613.  The  president's  report  states  that  measures  have  been  taken  to 
a  title  by  patent,  from  the  State  of  Nevada,  to  the  site  of  the  Rock  Point  mill, 
eh  event  it  van  expected  that  the  company's  title  to  the  mill-site  would  be  fully 
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established.    Tho  secretary's  report  shows  the  receipts  to  have  been  (including  ca 
hand  and  book  account)  $775,027.    We  annex  the  leading  items : 

Receipts : 

Alta  mine — ores  worked  at  company's  mine tS2 

Hoisting  ores 1 

Holmes  mine — ores  worked  at  Gold  Hill  mill 2 

Rock  Point  mill — sundries 1' 

Gold  Hill  mill — sundries '< 

Premiiun  account 1 

Assessment  No.  2 10 

Miscellaneous  items 1 

Cash  on  hand  May  31,  1869 3 

Total 77 

The  expenditures  had  been  1703,107,  leaving  a  balance  on  hand  of  $11,860. 
principal  disbursements  were  as  follows : 

Expenditures : 

Expenses  in  San  Francisco $ 

Imperial  new  diifts i 

Gold  Hill  mill 9 

Rock  Point  mill 3U 

Alta  mine 21 

Holmes  mine '< 

Imperial  Empire  shaft 7 

Dividend 2 

Miscellaneous  items 4 

Assets  May  31,  ($7,080  cash) 1 

Total 77 

The  ore  statement  for  the  year  shows  the  average  yield  to  have  been  as  follows: 
mine,  42,958  tons  of  ore,  worked  at  an  average  per  ton  of  §13  37  ;  Holmes  miae, 
tons  of  ore,  worked  at  an  average  per  ton  of  $11  04.  The  average  cost  of  ttf  tra 
40,975  tons  of  ore  from  the  Holmes  mine  was  $4  78|  per  ton.  Tho  average  cost  of  ^ 
ing  12,33;^  tons  of  ore  at  the  Gold  Hill  mill  (less  supplies  on  hand,  amouiTtingto$« 
was  $7  84 ;  while  the  average  post  of  working  32,839  tons  of  ore  at  tho  Rock  roinl 
(less  supplier  on  hand,  amounting  to  $5,904)  was  $7  80f  per  ton.  The  bullion  i 
ment  for  the  year  shows  a  value  of  $603,140. 

Following  is  a  statement  of  tho  total  disbursements  and  receipts  of  the  company 
the  date  of  incori)oration  to  May  31,  1869 : 

Disbursements : 

Milling,  mining,  machinery,  improvements $3, 81 

GenerS  expenses,  legal  fees,  &c 28 

Assaying 'i 

Expenses  in  San  Francisco 5 

Interest 1 

Premium  and  discount 2 

Treasure  freight 3 

Federal  tax,  paid  assayer 1 

Dividends 1, 03 

Assets  (including  $7,080  cash) 1 

Total 5/36 

Receipts: 

Ores  and  sundries,  account  mine  and  mills $5, 11 

Proceeds  outside  ore 4 

Assessment U' 

Miscellaneous • 4 

Total b/M 

The  available  assets  of  tho  company,  in  supplies,  amount  to  $12,013.  The  onl 
standing  liability  of  the  company  is  $27,000,  due  Virginia  and  Trnckee  Railroad 
pany,  being  balance  of  subscription,  ($30,000,)  payable  iu  monthly  equal  install 
ol  $3,000. 
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Annual  tiaiemmt  of  the  TeUow  Jacket,  July  1, 18G9. 

Beeeipts: 

e  per  last  report $49,249  13 

i 1,761,313  C9 

d 18,693  62 

1  mill  profita 109,982  88 

Dent  No.  7  overpaid 200  00 

aentNo.  11  overpaid 530  00 

ig ore  for  Kentack  Company 5,027  49 

aneoua ^ 19,452  89 

Total 1,964,449  70 

eat  company's  debit 251,007  89 

Total 2,215,457  59 

[Msbursements : 

$277,288  45 

ipplies 56,922  21 

emeut  No.  1,  central  works 3,838  43 

emcnt  No.  2,  south  hoisting  works 30,834  28 

xpenses 10,717  00 

•es,  revenue  stamps,  &c 7, 937  98 

sand  oil U,683  33 

rand  fuse 3,754  20 

64,080  87 

kd  steel 4,543  93 

65,327  82 

]g  ore,  outside  mills 514,311  86 

ig  ore,  company's  mills 332,600  64 

discount  on  bars,  and  federal  tax 31,687  23 

tate  for  mining  purposes 6, 345  00 

t 12,809  18 

of  officers 17,167  00 

«ce .-...  2,771  99 

ig  tailings,  company's  mills 34,583  79 

ay  joint  account 1,869  87 

ind  loss,  Mexican  mill,  &c 3,399  82 

umel  expenditure 982  48 

Total 2,215,457  59 

issets  and  liabilities  of  the  company  are  shown  by  the  following  statement : 
issets: 

applies  on  hand $10,282  50 

aents  Nos.  1— 11 412  50 

open  ledger  accounts 678  57 

Total : 11,373  57 

3  at  company's  debit 251,007  89 

Total 262,381  46 

labilities: 

accounts $11,822  26 

e  due  Bank  of  California 250,559  20 

Total 262,381  46 


Annual  statement  of  the  KeniucJc,  Xorcmher  1, 1869. 

SECRETAKY'S  STATEMENT. 

Seeeipts: 

1  hand  November  1, 1868 $38,825  28 

I  product 805,732  82 
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Prcmiam  on  bullion tStSH 

Aseeaamente  Nob.  land 3 40.00(1(10 

Total 8^SeiH 

DiabTirsomcnts: 

Reduction  of  ores ♦374,995  0 

Labor 139,0115  ^ 

Dii-i(loud8  KoH.  27ana  28 100,(1)0(10 

Advuuce  to  Virginin  and  Truckee  railroad T.'i,(JOO(IO 

Timlier  act'uuut t 2i.iS>\a 

HoUtiugorcs W,3tll  U 

Minv  Huiipliea ia,(H«6J 

Suudrj-  accounts 7(i,«asd 

Cash  on  hand  Kofember  1, 1869 7!t,t*«lii 

Total 885.521  SI 


From  tlic  auperintendent'B 

rc^rt  the  following  comparatlrt 

table  is  added ; 

Tbb. 

1 

1 
1 

i 
1 

i 
1 

1 

1 

i 

1S08 

31  300 

»i  asT  saa  ss 

I3is,»uia 

HOW 

^S 

rifK 

'*" 

ar,™ 

BIH,733K 

"•' 

IB  compind 

with  the  results  of  tbo  previous  year,  is  mainly,  if  not  sololy,  attributable  to  the  girti 
fire  which  occunM  in  the  mine  on  tho  Tth  of  April  last,  wuicli  for  nearly  five  montl* 
caused  an  entire  suspension  of  work  in  the  principal  ore-bearing  localities.  In  Ibe 
menu  time  all  possible  efforts  were  made,  by  means  of  air-drifts  anil  winzes,  and  pov- 
erful  sir-blasts  from  the  surface,  to  Teach  the  ore-bo)1ies  on  the  SOO-foot  and  900-lbot 
levels,  which  on  the  HOth  of  August  last  «  e  succecdeil  in  doin^,  and  commpncrd  n- 
tracting  ore ;  and  since  that  time  have  extracted,  on  an  average,  130  tons  of  on  pn 

iJuring  tho  fiscal  year  2r,S67  tons  of  ore  were  extracted — the  Old  West  Mgp.lw- 
tween  ttie  AOO-toot  and  200-foot  lovutn,  yicliliug  6.667  tons,  and  the  East  ledee,  a.'  M- 
Iowa:  Between  700-foot  and  550-fiMit  levels,  E^riOO  Ions;  BW-foot  and  TOO-foot  levsls, 
10,750  tons ;  anil  900-foot  and  SOO-foot  levels,  900  tons. 


AnnaiU  sUittmcnl  of  the  CroitHpoint,  May  1, 1869. 

During  the  flscol  year,  May  1,1863.  to  May  1.186!>,  26,734  tons  of  ore  were  extracted- 
13,292  tons  coming  from  the  8()0-font  level.  The  shaft  has  been  carried  to  n  depth  nf 
300  feet,  from  the  800-foot  to  the  l,ll)0-foot  level. 

Biillion  product t819,4T» 

Sale  of  tailings 15,  OT)! 

Ass-'ssmont W,W 

MiBcellaneons  items li'.W 

Cash  in  treasury  May  I,  1866 127,6c3 

Total 1,100.11(1 

Disbursements ; 

Crown|>oint  mine,  labor  and  supplies J2!?7,^ 

Mine  improvements 9,^, 

Working  25,833  tons  oro Sat.WS 

Legal  espenses 4iSl5 


109 

110,229 
7,5M 
S8,D45 
18,750 
300.000 
9.550 
42,680 

Total 1,100,410 

on etatement  for  thepoSt  year  Shan's  tUat  25^832}'  tons  frere Tecliiccd,  ^eldiug 
V,  or  an  average  of  $33  73  per  ton,  as  follows : 


coin>iTioi<r  OP  mwing  DfcusTRr— Nevada. 


riflxpenwsGold  Hill  and  San  Francisco  offloea.. 

lis  and  Tnickee  railroad  subscriptioD , 

■ads  to  Btockholilen 

llaDeouB  iteiDR 

latreanor}-  Ma;  1,  1869 


moM. 

Ton*. 

Avw^ge. 

Ammmt. 

n.ess 

130  03 

•^■^^ 

B3,M3 

OTTS 

MMMT 

■rerage  cost  of  working  the  ore  for  the  post  year  was  $11  60,  and  fot  miiiinc 
making  »  total  cost  of  ^1  46  per  ton.    The  assets  of  the  company  on  the  Ist  of 
we  as  follows; 
iasets: 

fl  hand  May  1,  1860 142,879  76 

bland  mill 60,000  00 

■nprovcmeiili),  bnildings,  &c 80,000  00 

M  hand  at  mine 33,2l«  38 

Ml  hand  St  mill 27,909  74 

icaud  Pacifle  States  Telegraph  Company 493  76 

is  and  Truckee  railroad 18,750  00 


Total . . 


53,115  63 


only  liability  against  the  company  MiLy  1, 18G9,  was  (56,^)0,  being  lialance  of 


■4 

i 

■| 

TuiUTL 

t 

I 

1 

i 

c 

S 

as;  833 

U  97 

3J»"l 

11  60 

3d  73 

AwniuA  «(ateMei«l  of  lk«  Otermtm,  Jnlg  1, 1869. 
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Disbursements : 

Reduciug  ores $290,936 

Labor  account 117,005 

Wood-ranch  account 61, 416 

Lumber,  &  c 66, 106 

Salaries 8,321 

Sundries 38,655 

Cash  on  hand  July  1, 1869 - d,m 

Total 590,470 

The  average  yield  of  22,261  tons  of  ore,  reduced  during  the  fiscal  year,  was  $16  12 
per  ton. 


Annual  statement  of  the  Gold  Hill  QuartZj  January  1, 1870. 

Gross  receipts  during  the  year |98, 449  66 

JJisbiirsements 90,*^7i 

Surplus 8,190  94 


Of  which  $726  35  is  in  cash,  and  the  balance  in  supplies  and  in  debts  due.  The  lit- 
bilities  amount  to  $5,G58.  One  assessment  of  $20  per  snare,  or  $10,000,  was  levied  on  the 
13th  of  May.  No  dividends  have  been  paid  during  the  year.  At  the  beginning  of  the  year 
there  were  339  tons  of  ore  on  the  dumps,  and  the  quantity  crushed  was  3,776  t<HM, 
leaving  30  tons  on  hand  at  the  close.  lYom  the  above  ore  the  following  quantities  and 
values  of  bullion  were  produced : 

33,127.70  ounces  gold  and  silver $64,515  30 

377.72  ounces  assay  grains 691  23 

Total 65,206  53 

Of  the  bullion,  $27,785  was  gold  and  $36,730  sUver. 


CONDITION   OP  MININO  INDUSTRY — NEVADA. 


i;i 


hmlUom  product,  oMfwniaitt.  and  dividends  disbursed  during  ihe  year  1869,  reycrding 
nsomtke  Comstodc,  togetkO'  with  totals  for  1866,  1867,  and  1808,  during  the  same 


jADtuiry. 

February. 

March. 

ptny. 

nnllion. 

menta 

Divi- 
dond«. 

Ballion. 

Asaess- 
meuts. 

Divi- 
dends. 

Bnllioa. 

Arj«>88-|  Divi- 
lu^nts.  1  dends. 

1 

1 

131.200    

25,000    

t 138.458 

121,602 

133.070 

7,929 

110,392 

10^960 

50  700 

Uwi 

74,869 

116,000 

#20,000  i 

A,  M.  Co.'      13,665 

15,737 
5.169 

18,217 
5,576 
7,500 
60.465 
38,882 
63,73<» 
40,000 

.yLSc  M.Co         6, 956 

nrry ; 

rcrutM 

........ 

46.728 
83,335 
40,000 

38.070 
54.014 
40,000 

,A40.000 



^-—j  — — — 

«20  000 

36.0C0 

'i76,"766 

9.99© 

160,000 

11,  COO 

2. 024 

174.300 

3,728 

leo.ooo 

25,17J 

2.815 

173,817 

19. 300 
160,000 

64.000 

Belcher.. 

64,000 

$40,  COO 

64,000 

mIa 

ket 

111869... 
u  lfc68*... 
111867... 
u  1066.... 

'.'.'.  196,066 

120.000 



120.00 

6TJ,500 

411,010 

1.  (22, 377 

671,555 

16.000 
i94.900 
110.000 

62,  OOJ 

• 

224,000 

110,000 

294.000 

60,000 

600,513 

431. 333 

1.014.238 

803.161 

$186,000 

70.000 

299,000 

160.000 
110.000 
276.000 

766,  672 
711.697 
728, 916 
817, 177 

140.200 
70.600 
44.480 

113.600 

204.J1O0 
90,000 

280.000 
30.000 

AprU. 

May. 

June. 

Any. 

1 

Bullion. 

Asuess-    Divi- 
mentti.  {  dends. 

Bullion. 

AofteRB- 
niouto. 

Divi- 
dends. 

Bullion. 

A«SP88- 

nivuts. 

Divi- 
dends. 

#30.000 

#8,280 

1 

#50,000 

1 

1 

12,588 

1 

' 

31,200 

iMd i     122.503 

1 

#131, 383 

#175, 700 

42,000 

• 

12,0C0 

Sc  M.  Co  .        16.  400 

UTV 

I 

14,618 

15  277 
46,296 
6,074 
120.500 
20,380 
24,255 
15,000 

i 

M.ik  M.Co         4.  969 



5,c6i 

152,  fc94 
42,  l»93 

10,000 

"48,666 

xroM i     113.652 

48,000 

37.888 
18.  429 
30,0^0 

20,000 

........ 



15,000 
.......... 

50.400 
64,000 

32,527 

Belcher. .  

30,516 

21,458 

173,900  i 'i64  000 

155.  COO 
21,870 

89.500 
19.  ;i8i 
50.000 



48. 000 

Ida 

13,888 

7.500 

tet* 1 

150.000 

........ 



D  1869 

a  186f*... 
u  1867... 
31886. ..i 

1 

735.  114 

756.638 

1.262,937 

781. 362 

#54,66') 

31.600 

140.000 

64.000 
100,000 
283.000 
164,000 

569,875 

860,640 

1.  599.  707 

852,569 

219,  6;.o 

202,  40J 

25,  ( 00 

44,800 

48,000 
180.000 
460,200 
108,000 

609.  827 

843. 191 

1.  4:U».  388 

1, 000.  884 

50.000 

07.200 

i:a  300 

28,  too 

145.  .500 
317,  7.V) 
475.  000 
164.000 

hly  retnms  of  bullion  from  Yellow  Jacket  are  inolAdcHl  in  the  monthly  totals  of  1868,  while 
of  tbo  uUiie  is  estimated  in  tbo  monthly  reports  of  1869. 
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Table  of  buUian  product,  assesgmenta  levied,  and  dividends,  ^*c.— Continued. 


Company. 

July. 

August. 

September. 

Bnllion. 

Asaem- 
meut«. 

Divi. 
dend8. 

Bullion. 

AR«e»»- 
meuts. 

Divi- 
dends. 

Bnllion. 

Ametw-,  Divi. 
moutA.    (Inuii. 

Alpba 

i 

1 

BclchcT 

$16,630 

1 

Bullion     

$25,666 
60,000 

CroNvupoint 

Confidence  

1 

CboUxu*  Potosi 

Daney 

$162, 650 

$56,000 

$149, 397 

"8,665' 

$56,000 

116.667 

jt56,0« 

Empire  M.  &  M.  Co  . 

Gould  &  Currv 

Gold  Hill  Q.m:&M.Co 
Halo  6c  Norcro88  .... 

13,  579 

36. 217 

7,137 

105,  345 

12,  812 
35,229 
7,.%4 
79.507 
14.355 
75,  764 
10,000 

i6,  ai?  iio  6)6     ' '"" 

44,344 

7,821 

80.907 

14.636 

138, 349 

10,000 

'     '  1 

48,000 

46.*  COO 

Imncrinl 

13,789   ^20.  000 

Kentuck 

17,  374 
10,000 

iJO.OOO 

*  * ' 

Occidental 

Ophir 

50,400 

Ovcrmann 

24,000 

30,000 

12,500 

Scsreirated  Belcher. . 

........ 

6,  403 



Savage ^ 

Sierra  Nevada 

Yellow  Jacket 

51,000 

16.  661 

100, 000 

32.645 

12,  697 

150.009 

41.866 

12.606 

ISO,  OCO 

246,666 

7,500 

1    7,500 

im 

Total  in  1869.... 
Total  in  180b*... 
Total  in  1867.... 
Totaliu  1866.... 

557,  752 

794, 240 

1,  379, 116 

939, 605 

310,  400 

197,000 

108,  570 

80,800 

111,500 
383.750 
577,500 
154,000 

009,  970 

713,735 

1,  306. 549 

1, 106,  896 

110,400     63.500 

25.  COO  280.  0:» 

6,  400   447. 500 

75,000   154,000 

679.940     7O,00J 
589.166  j  30,000 
1,171,327  ;2a8, 000 
1,054,011    

63,  SN 

370.000 
KiOOl 

Company. 


October. 


Bullion. 


Alpha  

Belcher 

Bullion 

Crownpoint 

Confidence 

Cbollar  Potosi 

Danoy  

Empire  M.  &  M.  Co 

Gould  6c  CuiTv 

Gold  Hill  Q.M.&M.Co 
Hale  &  Norcross  . .  . 

Imperial 

Kentuek 

Occidental 

Ophir 

Overmann 

Segrcjiated  Belcher. 

Savage  

Sierra  Nevada 

Yellow  Jacket 


Assess- 
ments. 


Divi- 
dends. 


November. 


Tj.,11:^.,    I  Assess-    Divi- 
Bulhon.  I  ^^^^     ^^^^^ 


December. 


Bullion.    -^T!*'l£ii 


Total  in  1809... 
Total  in  18<J8*... 


$108, 070 


7.5-23 

28,9:0 

2. 629 

110,116 


$26,000 
96^606 


$17,  500 


8,000 


$28,000 


143, 381 


12,820 


31.271 

16,100 

150.  000 


33,600 
'6,'466 


$87,580 


$28,000 


$76, 184 


$8,000 


mw 


7,530 


31,823  , 

I , 

79.264  I 

I  40,000 

145,194  ; I  20,000 


28,048 

5.711 

127. 169 


65.000 


55.691 


31,200  I 

5,071  ' 

150.000    120,000 


7,500 


610,843  164.000  1  35,500 

.'i.35, 164  106.000    120.000 

Total  in  1867 ....  i  1 ,  079,  799  ,205,  000   240, 000  |     894, 120  1 1 32, 000 

Total  in  1866. . . .  1, 032,  713  164,  620  il07, 2.0    1, 040, 172  ,134, 000 


585,82:j  'I77,.'i00  I  55,500 

49.3,725    144.400  !400.000 

135,000 

229,000 


44,803 
31,676 

156.656 


5-28, 578 

559. 224 

646.628 

1,039,537 


90,  ON 


8,000  I  4^,000 
413.000  I  134,000 
145,600  153.730 
128,000  1370,000 


*  No  monthly  returns  of  bullion  from  Yellow  Jacket  are  include<l  in  the  monthly  totals  of  1868,  whili 
the  product  of  the  mine  is  estimated  in  the  monthly  reports  of  1869. 
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U3 


f  huXlion  producty  diciden<li,  and  atisessments  of  claims  on  the  Comstock  Jodc  for 
*ther  with  the  aggregate  figures  concerning  the  same  for  the  years  18t58,  1BG7,  and 


Company-, 


a 

Virginia 


md  Miiiiii);^  Company 

vy '. 

irtz  Mill  and  Mining  Comimny 
wi« !. 


elcher. 


I.. 
t*. 


11869 
I  1868 
I  1867 
I  1866 


I  Bullion  pro-  '    t^-   :  i      •> 
.i,w.*  Dividends. 


duct. 


118, 312 


105,  718 

18,  t*I» 

1.  306, 185 


9*204,000 


138.  046 

ii58.  390 

G.5, 207 

1,  029,  812 

273,  727 


96,000 


828,  834 
210, 000 


336,  485 

4,  KJO 

1, 162,  803 

151,  300 
1,  500,  000 


80,000 
20,000 


280,000 

45.000 

360.000 


7.  52ft,  607 

8,  499.  709 
13,  626, 062 
11,  732, 100 


1,175,000 

2,  415,  500 

3,  991, 950 
1,  754.  400 


Assessments. 


#30,000 
34,^00 

109,200 
<>7,500 

1.jO,000 
31.20d 


4,500 
52,200 
72,000 
30,000 


10,000 


100,000 
30,100 
22,500 
40,000 


134,400 

12H,000 

1*2,800 


360,000 


1.  419, 100 
1,  825,  500 
1,296.250 
1, 194, 820 


Bullion  estimated. 


yield  of  bullion  in  tlie  State  of  Xerada  nince  the  dificovery  of  the  Comstock  lode. 

By  C.  B,  JJahlgrvn,  Knq. 


Tear. 


Bullion. 


ta%  872. 500 
16, 172, 000 
13, 317,  500 
14, 000,  UOO 


137,  382, 000 


Section  derived  from. 


Comstock  cliiefly,  Ksmcralda,  Reeso  River,  lono. 
ConiMtock,  Keeso  River,  Belmont. 
Coinstock,  Reese  River,  White  Pine. 
Corastock,  Reese  River,  White  Pine. 


Stamp  mills  of  Xevada  in  1869. 


Names  of  counties. 


u)e.  Storey,  Lyons. 

op.  Churchill 

leralda 


Number. 

Stamps. 

Cost. 

95 

1,654 

$5,802,000 

8 

59 

370,000 

14 

160 

590,000 

6 

80 

370,000 

10 

130 

920,000 

3 

25 

226,000 

265 

1,052,000 

1 

10 

26.000 

159 

2,383 

9,356,000 

Ex.  Doc.  207 
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CHAPTER  XVIII. 

EASTERN    NEVADA. 

year  CDiling  July  1, 1800,  has  been  au  eventful  one  for  Eastern 
la.  The  completion  of  the  Pacific  railroad,  so  long  and  anxiously 
I  for,  and  the  great  White  Vine  excitement,  are  alone  sufficient  to 
the  vear  noteworthy. 

ing  excitements,  or  "  rushes"  to  newlydiscovered  localities,  where 
eposits  are  reported,  have  been  too  often  and  well  described  to 
further  elaboration  now.  It  is  sufficient  to  know  that  tbe  White 
ever  was  one  of  the  most  violent  of  these  extraordinary  epidemics 
xperienced  on  the  Pacific  coast.  Like  many  others  of  its  class,  it 
le  fiercer  and  blinder  the  farther  one  w  ent  from  its  cause.  Already 
two  years  before  the  discovery  of  the  Eberhai^dt,  there  was  con- 
ble  excitement  about  the  same  district,  and  a  small  mill  (Monte 
o)  was  erected  there,  but  at  that  time  only  the  "  base  range"  was 
■ed,  and  but  little  work  was  done.  The  rich  mines  of  Treasure 
ere  discovered  by  a  party  of  prospectors  from  Austin,  which  had 
or  some  years  the  frontier  mining  town  of  the  State,  and  the  gen- 
utfitting  point  for  new  explorations;  here  came  the  samples  to 
ayed  and  the  ore  to  be  crushed  from  very  many  new  districts,  and 
pulation  had  become  accustomed  to  the  alternations  of  hope  and 
r,  of  which  the  life  of  a  frontier  prospector  is  made  up.  They 
«n  so  many  hardy  adventurers  return  from  toilsome  prospect- 
|)editions  ragged,  hungry,  and  physically  worn  out,  but  still  jubilant 
he  brilliant  future  which  their  loads  of  specimens  foreshadowed, 
^nfidently  anticipating  in  their  new  discoveries  a  speedy  cure  and 
reward  for  all  the  suffering  they  had  cost,  and  in  so  many  cases 
bright  hopes  had  resulted  in  bitter  disappointment,  'sometimes 
high  only  to  fall  the  lower,  that  the  people  of  Nevada  had  be- 
[)roverbially  slow  of  belief  and  weak  of  faith.  By  this  class,  the 
res  of  the  Eberhardt,  Keystone,  and  Hidden  Treasure  were  viewed 
.  distrust  inspired  by  the  bitter  experience  of  the  past;  and  al- 
ii large  numbers  of  prospectors  hastened  to  the  new  "  diggings,'^ 
with  little  hope  or  expectation  that  White  Pine  would  prove  any- 
moi-e  or  better  than  Reveille  or  Hot  Creek.  It  is,  however,  a 
r  of  routine  in  a  prospector's  life  to  go  to  every  new  place  that  is 
ered :  and  if  he  gains  nothing  by  it,  he  consoles  himself  by  the 
ion  tnat  at  least  his  education  has  been  advanced  to  the  extent 
wing  that  there  is  nothing  there.  The  unfortunate  result  of  pre- 
?nterprises  in  districts  where  rich  ore  had  been  found  near  the 
e  in  limestone  country  rock  added  to  this  chronic  distrust,  and 
.1  months  elapsed  before  much  confidence  was  felt  in  the  perma- 
of  these  rich  deposits,  bearing  so  striking  and  ominous  a  resem- 
!  to  other  discoveries,  wiiich  had  once  promised  much  and 
red  ^  early.  It  was  not  until  Nevada  discovered  that  San  Francisco 
Iso  discovered  W- hite  Pine,  and  thjit  California  capitalists  were 
y  investing  money  there,  that  the  excitement  grew  feverish,  and 
«tor8  from  every  part  of  the  State  rushed  to  the  district  which 
Iready  acquured  the  soubriquet  of  the  "poor  man's  paradise.'' 
and  older  districts  were  soon  almost  depopulated;  mines  and 
rere  forced  to  stop  for  want  of  laborers ;  and  although  the  price  of 
W9ks  not  materially  affected,  it  was  only  because  both  employers 
(vkmen  tacitly  understood  that  wages  w^ere  ali*eady  too  high  to 
miniog  generally  profitable. 
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Reese  River  district,  of  which  Austin  is  the  center,  suffered  especially* 
Very  many  of  the  small  veins  of  this  district  had  been  worked  sacceag- 
fully  by  common  miners,  individually  or  in  companies,  the  great  majority 
of  whom  hurried  to  White  Pine ;  and  soon  only  those  miDCS  which  wei^ 
worked  by  foreign  corporations  continued  to  produce  anything.    Many 
of  these  miners,  commonly  known  as  "  chloriders,"  because  they  usually 
extract  only  the  surface  or  chloride  ores,  had  worked  claims  upon  Lan- 
der Hill  for  years.    They  had  studied  the  ground  and  learned  the  pecu- 
liarities of  the  veins ;  they  understood  the  ore,  and  could  estimate  its 
valae  with  astonishing  accuracy  ;  and  although  they  were  rarely  par- 
ticidar  about  the  ownership  of  tlie  mines  they  worked,  and  looked  upon 
every  idle  claim  as  open  to  their  industry,  their  aggregate  production 
had  been  one  of  the  ])rincipal  items  in  the  bullion  returns,  and  their  de- 
parture from  the  district  soon  made  itself  unpleasantly  felt. 

Another  result  of  the  White  Pine  excitement  was,  that  prospecting, 
which  had  up  to  that  time  tended  southward  or  southeastwanl  from 
Austin,  turned  towards  the  east  and  north  ;  and  ranges  which  had  hith- 
erto been  neglected  as  being  in  an  unfashionable  direction,  were  care- 
fully and  thoroughly  hunted  over,  in  some  cases  with  very  promiging 
results,  as  Mineral  llill  and  Cope  districts  sufficiently  testify.  Again, 
several  old  districts,  which  had  been  long  ago  abandoned  or  disregarded, 
on  account  of  limestone  country  rock,  were  revisited,  and  the  new  light 
which  White  Pine  hiul  thrown  upon  this  formation  led  to  many  discov- 
eries which  are  said  to  be  of  considerable  value.  Among  these  maybe 
mentioned  Eureka,  Reveille,  Diamond,  Hot  Creek,  and  Cortez.  On  the 
other  hand,  the  districts  which,  a  year  ago, were  looked  upon  as  the  mofit 
promising  in  Eastern  Nevada,  have  not  yet  wholly  recovered  firoui  the 
stagrmtiou  into  which  the  White  Pino  fever  precipitated  them.  Many 
of  the  miners  and  prospectors  who  formerly  made  these  places  their 
headquarters  have  moved  to  the  new  towns  in  White  Pine  County,  w 
along  the  railroad ;  and  the  merchants  and  farmers  have  gone  with 
them.  The  reaction  ha.s  begun,  however,  and  the  emigration  into  the 
State,  induced  by  the  railroa<l,  must  assist  and  strengthen  it.  It  is  prob- 
able that  another  year  will  see  the  equilibrium  fairly  established,  unless 
some  new  disturbing  cause  arises  to  prevent  it. 

The  other  great  event  of  the  year,  the  completion  of  the  Pacific  rail- 
road, has  not  yet  had  time  to  make  itself  maternally  felt.  It  was  confi- 
dently anticipate<l  that  as  soon  as  Nevada  should  be  opened  up  by  the 
niilroad,  the  opportunities  for  legitimate  mining  enterprises  would" be 
greatly  enlarged  and  improved.  It  was  hoped  that  lumber,  materials, 
and  provisions  would  soon  be  furnished  at  priee^s  far  below  those  form- 
erly paid  for  these  arti(?les,  and  that  swarms  of  industrious  laborers 
w(mld  rush  from  all  i)arts  of  the  world  to  secure  the  comparatively  enor- 
mous wages  which  are  here  received  for  all  kinds  of  work.  Althongh 
some  improvement  in  this  respect  may  already  be  observed,  it  must  be 
confessed  that  the  sanguine  expectations  formerly  indulged  have  been 
grievously  disappointed.  The  prices  of  necessary  materials  and  pro\T»- 
ions,  although  somewhat  less  than  last  year,  are  yet  far  higher  than  it 
was  reasonably  expected  that  they  would  be.  The  blame  for  this  state 
of  things  rests  principally,  although  not  entirely,  with  the  railroad  con- 
panics,  whose  rates  of  transportation  have  been  placed  so  high  that  the 
benefits  usually  derived  from  railroad  communication  have  not  been  w- 
ceived.  Acomparative  view  of  the  distances  traversed  by  rail  and  wagom 
with  the  rates  of  freight,  from  1863  to  1869,  inclusive,  together  with  the 
ruling  prices  of  staple  articles,  may  be  obtained  from  the  following  taUft 
Ajs  Austin  has  been,  until  the  present  year,  the  xirineipal  miDUSg  center 
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of  Eastern  Nevada,  the  table  is  arranged  upon  freights  and  prices  as 
mling  there : 


W^anoetrarerwHlbyrail,  (C.P.II.R)  . 

Dii4aoce  travf  ntHl  ijy  wagon 

Toul  dixtaaeo  Saerameuto  to  Aastln . 

Ui'bAit  pncc  paid  fur  frei;(lit,  per  lb. . 
ii»wn«t  price  paid  for  freight,  p<«r  lb. . 


rUJCiUi  OF  STAl'LE  ABTICLEA. 


fkar.  pfT  pound 

Bjci*.  |»er  pound 

ra»llt>«.  |»er  box  of  30  ponnd« 

lUrtt-v.  jK-r  pound 

Mwlin;:  p«»wdcr,  i»er  keg  of -25  pounds. 

iMitfir.  p*«r  {MHUid,  (retail) 

Bwn*.  iwr  pound,  (nrtail) 

Mtrl.  |>er  pouu<l 

I^»ll,  i»f  r  pound , 

Strap  inm,  p«»r  nound 

finpi*.  pt'T  pouna 

Caiifimiia  uoardu,  clear,  per  M 

CaGfumia  boanl«.  common,  p<*r  M 

Califniuia  Hhin^leA,  per  M 

Calilumia  iibakes.  per  M  

K*«<r  Kiver  boards,  per  M 


iec-2. 


MiUa. 


3:io 

330 


1863. 


Miles. 


330 
330 


eo 


25 
16 


40 


20 
to  50 
12  00 
22 
(0 
5D 
25 


25 


1864. 


Miles. 


330 


1865. 


1866. 


Miles.   '  Miles. 


330  i 

3:jo  : 


330 
330 


186:. 


Miles. 

i»2 

250 

342 


166i<. 


1869. 


$0  12 
16 


15 
40 
8  10 
14 
16  00 
35 
20 
60 
20 
30 
45 


#0 


11 


14 

40 
8  00 
12 
12  00 
35 
20 

IH 

25 

35 

2.'i0  00 

200  00 

22  50 

125  I  0 

140  OJ 


$0  OTi 
5 


10 

a5 

7  50 

6) 

7  00 

30 

20 

3.3 

20 

22 

.32 

250  00 

200  00 

20  00 

PO  00 

140  00 


Miles. 

Milen. 

189 

:}06 

KM) 

95 

349 

491 

$0  06] 

$0  C8 

Sit 

5i 

9 

H 

30 

30 

7  00 

6  00 

'i 

8 

6  50 

6  00 

:h) 

30 

16 

16 

32 

32 

18 

16 

18 

16 

32 

30 

200  00 

200  (0 

IbO  00 

180  00 

hj  00 

18  00 

hO  00 

80  00 

125  00 

KO  00 

5 


10  06 
3^ 


6* 
27 
00 

^k 

5  50 

25 

14 

27 

14 

28 

200  00 

180  00 

20  00 

m  (0 

100  00 


It  should  be  stated  that  during  the  ye;irs  1805,  LSGC,  and  1807,  a  large 
amount  of  freight  was  tranapoited  by  rail  to  Shingle  S[)rings  on  the 
Sacramento  Valley  railroad,  and  thence  over  the  Sieiras  by  the  Placer- 
ville  n)ute;  but  the  cost  was  the  same  as  if  shipped  direct  from  Sacra- 
mento to  Austin  ;  and  during  the  years  1807-'08,  when  from  fifty  to  two 
hondred  miles  of  the  Central  Pacific  railroad  had  been  completed,  it  was 
found  as  cheap  to  load  teams  at  Sacramento  for  Austin  as  to  send  b^' 
mil  to  the  terminus  and  thence  by  teams  to  the  same  place. 

When  the  railroad  was  first  opened  from  Sacramento  to  Argenta, 
freight  was  put  at  $50  (gold)  per  ton,  distance  *W0  miles.  From  Sacra- 
mento to  Elko,  408  miles,  the  rate  was  800  75  per  ton.  On  the  1st  of 
July  these  rates  were  reduced  to  $42  to  Argenta,  and  $50  to  Elko,  and 
on  the  Ist  of  September  freight  per  ton  was  again  reduced  to  $35  to 
Argenta  and  $42  to  Elko.  This  makes  the  rate  about  8.84  cents  gold 
per  ton  per  mile  to  Argenta,  and  a  trifle  over  this  amount  to  Elko.  From 
Argenta  to  Austin  the  distance  is  about  ninety-five  miles,  and  the  ruling 
rates  of  freight  two  cents  per  pound.  This  can  easily  be  rethufed  to  one 
and  a  half  cents.  From  Elko  to  Hamilton  the  distance  is  about  one  huii- 
<lrwl  and  twenty-eight  miles,  and  the  ruling  rates  of  freight  are  two  and 
aluilf  to  three  cents  per  pound. 

The  foregoing  facts  show  that  while  considerable  improvement  has 
^n  made  in  reduction  of  freights  and  staples,  a  very  great  deal  yet  re- 
mains to  be  done.  Wc  have  seen  that  high  wages  will  not  tempt  emi- 
^[nition,  unless  they  are  assisted  by  cheap  provisions ;  and  we  cannot 
have  cheap  mining  until  the  necessary  machinery,  tools,  and  materials 
W  afforded  at  reasonable  prices.  Freight  from  Sacramento  to  Austin 
wight  to  come  down  to  one  and  a  half  cent  per  i)ound ;  and  if  the  rail- 
*^  company  would  be  satisfied  with  what  is  elsewhere  considered  a 
^dsome  compensation,  there  would  be  no  dilficulty  in  reducing  the 
'at«  to  this  sum.  At  a  little  less  than  three  cents  gold  per  ton  per  mile, 
ftcigbt  coald  be  delivered  at  Argenta  at  one-half  cent  per  pound,  and 
^kecheapeDiogof  feed,  provisions,  &c.,  which  this  should  occasion  would 
enable  t^msters  to  transport  to  Austin  at  one-half  the  present  rates. 
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The  same  is  true,  allowing  for  the  local  diiferenees  in  distance,  as  to 
Elko  and  Carliu ;  and  these  three  points,  which  are  now  the  principal 
inlets  of  Eastern  Nevada,  ought  to  be  the  centers  of  a  large  carrying 
trade  for  all  the  mining  districts  lying  north  and  south  of  the  line  of  the 
railroad.     At  i)resent  trade  is  done  by  driblets;  enough  is  shipped  to 
last  from  day  to  day.    Merchants  fear  to  bring  in  large  stocks  on  ac- 
count of  the  present  abnormal  expense,  and  the  probable  future  redac- 
tion ;  and  they  cannot  be  blamed  for  so  acting,  because  where  the  cost  of 
freight  enters  so  largely  into  the  value  of  goods,  any  considerable  redac- 
tion in  freight  wouhl  bring  ruin  to  them,  as  it  has  so  often  done  to  others 
in  the  hist3l*y  of  this  State. 

The  rates  of  labor  in  Eastern  Nevada  have  not  changed  for  several 
years.  The  following  table  shows  the  wages  paid  for  white  labor;  tliere 
have  been  two  experiments  made  in  using  ('hinese  labor,  one  at  Silver 
Peak,  Esmeralda  County,  and  one  at  Morey  district,  Nye  County,  which 
will  be  further  considered  when  I  come  to  the  consideration  of  those 
districts. 

Gold. 

Coinnion  laborrrs,  per  day $4  00 

Extra  sorters  and  uiinors,  i»or  day 4  r)0  to  $o  W) 

Fort'inen,  per  day 5  (K)  to  6  00 

Enjjrineers,  per  day 5  00  to  7  00 

Blaeksiniths,  ])er  day 6  00 

Carpeutei-8,  i)er  day •- '. 6  00 

MaMons,  per  day 8  00  to  10  00 

Amalgamators,  per  day 4  00 

It  will  be  observed  that  there  are  very  few  classes  of  labor  mentioned 
in  the  above  list.  In  fact,  there  are  very  few  distinctions  made  in  this 
respect.  Those  extra  sorters  and  skilled  miners  who  receive  higher 
wages  than  ordinary  laborers  are  few  in  number,  and  generally  very 
superior  workmen.  In  general,  any  white  man  who  will  work  at  all 
demands  $4  per  day  for  his  labor.  It  does  not  matter  whether  he  is  a 
green  hand  just  arrived  by  the  railroad,  or  has  worked  in  the  district 
since  its  first  discovery,  there  is  one  common  price;  and  experience  and 
skill,  unless  of  a  very  extraordinary,  and  well-recognized  character  en- 
title the  possessor  to  no  more,  than  is  paid  to  any  ignorant  emigrant, 
whose  w^hole  acquaintance  with  mining  is  derived  from  digging  the  cel- 
lar for  a  house  in  some  eastern  town.  This  startling  injustice  works 
evil  to  both  laborer  and  employer.  The  latter  pays  one  workman  for  what 
he  does  not  get,  and  gets  from  another  workman  what  lie  does  not  j^y 
for.  The  intelligent  and  industrious  miner  does  his  own  work  and  also 
that  of  his  stupid  and  indolent  comrade.  The  best  men  are  kept  down 
for  the  benefit  of  the  poorest.  And  yet  the  working  classes  who  are 
really  most  injured  are  most  strenuous  for  the  continuance  of  this  ab- 
surd system.  A  good  example  of  the  way  in  which  this  works  is  seen 
in  the  sorting  of  ore.  An  old  hand,  practiced  and  skillful,  sorts  care- 
fully, cleanly,  and  quickly.  A  new  and  inexperienced  man  sorts  slowly 
and  throws  away  much  good  rock,  which  the  other  one  would  save ;  and  at 
the  end  of  the  day,  working  with  such  ore  as  is  common  in  eastern  Ne- 
vada, he  has  absolutely  thrown  upon  the  wasti»-i)ile  two  or  thjree  times, 
liis  wages.  Practically,  the  poor  sorter  has  received  $12  for  his  day's 
work,  of  which  he  has  immediately  thrown  away  $8,  which  is  a  total 
loss  to  all  parties.  If  the  ore  happened  to  be  of  a  very  high  grade,  tte 
loss  would  be  much  larger ;  and  there  are  probably  many  mining  men  in 
the  country  who  can  give  examples  where,  by  this  mode  of  reckoningt 
$40  to  $50  per  day  have  been  virtually  paid  to  green  hands. 

The  miners'  leagues  insist,  and  generally  succeed,  in  the  suicidal  de- 
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maiid  that  these  men,  whose  labor  has  such  diflferent  vahies,  must  all 
receive  the  same  wages.  An  employer's  only  recourse  is  to  discharge 
allwliom  he  finds  incapable  and  employ  new  men  whom  he  has  not  yet 
found  incapable.  Even  this  is  not  always  possible,  nor  can  he  always 
know  who  are  the  best  men  to  retain.  The  workmen  foolishly  combine 
to  conceal  the  necessary  data.  It  would  be  a  great  improvement  if 
labor  were  classified  into  different  grades,  with  pay  proportionate  to  the 
character  and  amount  of  the  work.  By  this  system  good  miners  wouUl 
jet  tlie  higher  wages,  which  they  honestly  deserve,  and  employers  would 
jet  something  like  the  worth  of  their  money. 

In  many  districts,  Indian  labor  has  been  profitably  made  use  of,  but 
arely  to  any  very  considerable  extent.  The  Shoshones  and  Pah  ITtes^ 
rho  ai-e  the  original  inhabitants  of  this  part  of  the  State,  differ  from 
helmlians  ranging  east  of  the  Rocky  Mountains,  in  being  intellectually 
ower,  physically  uglier,  and  morally  better.  They  are  almost  invaria- 
bly ultra-peaceful,  and*  are  generally  (piite  willing  to  work.  It  is  a  curi- 
•us  fact,  and  not  common  among  other  tribes,  that  the  males  do  as 
(luch  work  as  the  females.  As  aids  to  prospecting,  these  Indians  have 
►roved  exceedingly  valuable.  The  best  districts  and  richest  mines  iu 
Eastern  Nevada,  since  the  first  discovery  of  tbe  Reese  River  district, 
lave  l)een  shown  to  the  white  prospectors  by  Indian  guides.  They  gen- 
rally  bring  first  to  the  prospector  speciinens  of  the  "  napyas,^^  or  quartz ; 
ind  if  this  looks  well,*  they  are  promised*  a  horse  or  some  small  sum  of 
Doney  for  showing  the  locality.  As  laborers,  they  are  used  for  packing 
»reup  or  down  hill,  for  wheeling  away  dirt,  for  cutting  bunch  grass  or 
lay,  and  for  all  the  rougher  work  required  about  new  mines.  They  are 
generally  paid  from  fifty  cents  to  one  dollar  per  day,  with  food. 

The  general  results  of  the  year  1808-09  may  be  summed  ui)  as  fol- 
0W8: 

1.  A  slight  reduction  in  the  prices  of  freights  and  merchandise. 

2.  No  r^uction  in  the  rates  of  white  labor ;  but  two  experiments, 
'burned  to  be  successful,  in  using  Chinese  labor. 

3.  Prospecting  in  the  neighborhood  of  the  railroad  gi'eatly  stimulated, 
ind  also  iu  limestone  districts. 

4.  Discovery  and  opening  up  of  several  new  and  promising  districts, 
WBie  of  which  are  already  yielding  handsomely.  On  the  other  hand, 
leveral  old  and  hitherto  highly  esteemed  districts  have  been  neglected, 
md  in  some  cases  almost  deserted.  4 

At  present  the  country  seems  to  be  in  a  state  of  transition.  Develop- 
ments have  proved,  beyond  doubt,  the  existence  of  very  rich  mines  and 
deposits  in  Eastern  Nevada,  ana  have  shown  at  the  same  time  that 
Bttny  of  them  cannot  now  be  worked  with  profit.  To  make  them  profit- 
able, the  present  enormous  expense  of  mining  and  milling  must  be  re- 
doced.  Most  of  the  foreign  companies  owning  and  working  mines  in 
this  part  of  the  State  are  of  Eastern  origin  and  incoq)oration.  The 
^ents  and  superintendents  sent  out  by  these  companies  were  often 
food  enoQgh  as  men,  but  poor  enough  as  miners,  and  sometimes  poor 
«Hmgh  from  both  standpoints.  It  has  been  fashionable  to  attribute  th« 
Mores  of  most  mining  enterprises  to  the  blunders  and  incapacity  of 
^kese  mismanagers.  This  would  be  a  very  easy  solution,  but  1  think  it 
*  very  onjast  one.  In  the  first  place,  if  the  mines  had  been  a«  rich  as 
^  were  claimed  to  be,  selected  idiots  could  not  so  soon  have  brought 
^keie  enterprises  into  the  financial  embarrassment  in  which  most  of 
%ia  qieedily  found  themselves.  Secondly,  experience  has  shown  that 
Brines  of  established  merit,  managed  with  the  greatest  shrewdness,  skill, 
^  economy,  can  make  but  little  headway  against  existing  prices  and 
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processes.  Mismanagement  is  baci  enough;  but  if  there  had  beei 
nothing  else  in  the  way  of  success,  there  would  have  been  fewer  failorec 
A  brief  examination  of  the  local  circumstances  attending  the  minini 
and  milling  of  ores  in  Eastern  Nevada  will,  I  think,  point  oat  the  diffi 
eulty  and  indicate  the  remedy. 

The  ores  of  P^astern  Nevada  nmy,  for  practical  purposes,  be  divider 
into  two  classes : 

1.  Chloride  ores,  in  which  the  silver  occurs  almost  entirely  in  thefom 
of  the  chhnide  of  silver,  (sometimes  associated  with  the  bromide  oi 
iodide,  or  both.)  White  Pine  district  affords  the  best  examples  of  the 
o  ^curreuce  of  this  kind  of  ore.  It  occurs  also  in  most  of  the  other  silver 
districts,  but  rarely  in  such  quantity  and  purity.  This  ore  can  be  work««i 
without  roasting,  and  can  be  profitably  milled  for  $2i)  to  $25  per  ton. 

2.  Sulphuret  ores.  Antimonial  ores  would  be  a  better  name  forthij! 
class,  but  the  foregoing  is  the  designation  generally  used.  The  jjpcat 
bulk  of  the  Eastern  Nevada  ores  are  comprised  in  this  class.  In  thm 
ores  the  silver  occurs  united  with  more  or  less  antimony  (for  whichjn 
rare  cases,  ars(»nic  is  substituted)  and  suli)hur.  The  minerals  lieloog 
to  the  great  i'amily  of  sulphantimoniurets,  with  the  products  of  their 
<h*(*()mposition.  Among  the  more  pnmiinent  may  be  mentioned  niby 
silver,  stephanite,  polybasite,  tetrahedrite,  stelefeldtite,  and  many  others 
This  class  of  ore  must  be  roasted  in  order  to  extract  the  silver.  It  can- 
not now  be  milled  profitably  for  less  than  $40  to  $45  per  ton. 

It  is  impossible  to  give  any  reliable  ligures  as  to  the  expense  of  min- 
ing these  ores.  There  are  few  mines  which  have  been  regularly  and  sys- 
tematically worked  for  any  considerable  length  of  time,  and  the  local 
<!ircumstances  are  widely  various.  One  mine  has  perhaps  a  broad  vein 
or  dei)osit,  (»asily  worked  from  the  surface,  and  another  a  narrow  bnt 
rich  vein,  which  can  only  be  reached  through  regular  hoisting  works; 
or  oue  ha«  easy  picking  and  the  other  hard  blasting  rock.  Moreover 
the  stage  of  development  has  much  to  do  with  the  expense  of  taking 
out  the  ore.  Hence  no  average  estimates  worthy  of  conftdence  can  well 
be  made.  In  some  rare  instances  the  cost  of  extraction  has  not  been 
more  than  $5  per  ton,  while  in  others  it  has  exceeded  $100.  Chloride 
ow,  being  usually  near  the  surface  and  the  result  of  decomposition,  can 
generally  be  extracted  for  considerably  less  than  sulphuret  ore,  which 
o(!curs  lower  down  and  often  only  below  the  water-line.  It  is  proUaWy 
sale  to  say  Uiat  chloride  ore  which  pays  less  than  $35  i)er  ton,  andsol- 
phuret  ore  whi<;h  pays  less  than  $00  jier  ton,  are  worked  only  at  a  loss 
to  the  miner.  This  assumes  for  chloride  ore,  $10  for  mining  and  $25  for 
milling;  and  for  sulphuret  ore,  $15  for  mining  and  $45  for  millingper 
tern. 

The  foregoing  i'acts  are  alone  amply  sufficient  to  explain  to  any  min- 
in;jf  engineer  the  failure  of  so  many  mining  enterprises  in  Eastern  NevadSi 
Oiii  which  elsewhere  is  ranked  as  lirst-class  is  here  only  worthless  dirt 
Ex[)erience  throughout  the  world  has  shown  that  mines  generally  yield  a 
large  proportion  ot  low-grade  to  a  small  proportion  of  high-grade  ore,  wd 
this  country  is  no  exception  to  the  rule.  A  few  cases  haveoccurred  whffl 
mines  have  for  some  time  yielded  large  amounts  of  very  high-grade  ore,  b«t 

there  is  no  case  known  where  this  has  continued  permanently,  an* 
no  sane  engineer  would  base  his  calculations  on  such  an  expectatiat 
The  rule  is :  "  Rely  on  your  low-grade  ore,  and  hope  for  high-grade."  H«« 
the  rule  is  reversed,  and  we  are  compelled  to  rely  upon  our  hope.  Id 
well-managed  mines  elsewhere,  almost  all  the  valuable  mineral  whieh 
comes  out  of  the  mine  is  saved  and  beneticiated.  Here  "we  throw  one 
liberal  portion  on  the  dump-pile  and  lose  another  in  the  mill.    A  mine 
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t)daces  ten  tons  of  ore  per  day ;  eight  tons  are  low-grade  and  go  to 
le  dump-pile;  two  tons  are  high-grade  and  go  to  the  mill.  Out  of  the 
i8ay  value  of  these  two  tons  eighty  per  cent,  is  paid  to  the  miner,  from 
bich  he  deducts  $1K)  to  be  paid  for  mill  charges.  The  remainder  must 
ly  him  for  mining  and  extracting  ten  tons,  and,  if  possible,  a  profit  on 
8  outlay  besides.  The  wonder  is  not  tlmt  many  mining  enterprises 
ive  failed,  but  that  any  have  succeeded.  It  should  be  remembered 
at  no  effort  is  made  to  dress  the  ores.  They  are  ix)ughly  sorted  in 
unks  as  they  come  out  of  the  mine,  and  so  go  to  the  mill. 
The  difficulty,  then,  seems  to  be  that  only  high-grade  ore  can  be  j)ro- 
ttbly  worked  with  jiresent  prices  and  processes ;  and  it  is  not  often 
at  such  ore  can  be  obtained  in  large  amounts.  It  is  surprising  liow 
ich  of  this  high-grade  ore  is  extracted.  The  county  of  Lander  paid 
ces  on  $2,278,749  43  bullion  produced  during  the  year  ending  July  1, 
tK).  The  figures  for  the  county  of  Nye  for  this  jearure  not  now  betore 
shut  1  find  by  the  State  controller's  published  report  thut  for  the 
Jt  three  quarters  of  1868  this  county  paid  taxes  on  $722,(>28  42  of  bul- 
n.  Tliis  bullion  does  not  come  from  one  locality,  as  in  tlie  case  of 
^Comstock,  but  from  a  great  number  of  mines  scattered  about  liere 
(I there  in  different  districts;  and  almost  all  of  it  is  the  produ<»t  ot 
lat  would  anywhere  else  be  considered  as  extraordinarily  liigh-grade 
s— not  made  high-gradeby  judicious  and  skillful  dressing,  but  raw, 
concentrated,  almost  as  it  came  out  of  the  earth.  If  this  is  the  pro- 
ct  of  the  high-grade  ore  only,  what  would  be  the  product  if  all  the  ore 
re  worked  f 

Dne  fact  at  least  is  conclusively  established  by  the  foregoing  figures. 
ese  mines  have  yielded  and  are  still  yielding  large  quantities  of  silver, 
e  problem  now  remaining  is  to  reduce  the  expense  of  extraction  so 
to  make  them  yield  a  profit  commensurate  with  the  capital  and  labor 
dch  they  require^  This  problem  is  in  the  hands  of  an  enterprising, 
rentive  and  thrifty  i)eople,  and  its  solution  cannot  be  vei-^*  distant. 
will  require  but  little  examination  to  see  where  these  exi)enses  can 
reduced. 

A.  Labor. — The  ruling  rates  for  common  labor  are  far  too  high.  The 
astice  of  clawing  skilled  and  ignorant  labor  together  has  already  b(H*n 
oded  to.  An  exi>erienced  practical  miner,  who  understands  the  i>ecu- 
rities  of  the  mines  and  the  breaks  and  dislocati<ms  of  the  veins,  whose 
idy,  intelligent  help  and  quick  suggestion  might  be  of*great  benetit 
any  of  the  emergencies  to  which  all  minces  are  subject,  earns  and  de- 
rves  high  pay;  but  such  men,  and  there  are  many  of  them,  should  be 
•emeu  or  sui)erintendents,  instead  of  common  miners.  There  is  no 
od  reason  why  ordinary,  unskilled  labor  should  be  cheaj)  elsewhen* 
(1  dear  here.  The  country  is  easy  of  access ;  the  cost  of  living,  though 
lativcly  greater  than  in  other  States,  is  nev<u'tlieless  entirely  dispro- 
ttionate  to  the  high  price  i)aid  for  work;  and  the  climat(s  though  vAn- 
inly not  always  agreeable,  is  almost  universally  healthy.  Nor  has  it 
oved  that  the  laboring  class  has  generally  benefited  by  the  existing 
iteof  things.  Many  shining  examples  there  certainly  are,  where  in- 
«try  and  economy  have  taken  advantage  of  high  wages;  but  in  the. 
yority  of  instiinces,  the  working  man  earns  the  money  only  to  enrich 
B  fifambler  or  the  dram-seller.  One  good  reason  might  perhaj)s  be; 
ngued  for  the  continuance  of  these  high  rates,  and  that  is,  that  it  is 
great  help  to  many  prospectors,  (who  are  doing  the  hardest  and  best 
•^  in  the  State,)  as  it  enables  them  to  earn  in  a  few  months  enough  to 
[>ply  them  with  provisions  and   nmterials  for  the  rejnainder  of  the 
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year.    But  there  is  no  use  in  finding  new  mines  if  we  cannot  make  them 
available  when  they  are  found. 

Chinese  labor  is  cheap  and  docile ;  but  there  are  serious  disadvaut- 
ages  connected  with  it,  which  need  not  be  developed  here.  White  labor 
can  be  imi^orted  into  the  country,  enough  to  supply  its  wants  and  at 
rates  which  will  be  fair  to  both  employer  and  employ^;  and  this  will 
probably  be  the  actual  course  pursued,  uidess  the  resistance  and  unreas- 
oning obstinacy  of  the  working  miners  shall  force  employers  to  a  still 
more  radical  change. 

B.  Fiwl. — Thisisoneof  the  principal  items  of  expense  in  both  miniu|,' 
and  milling.  The  wood  used  comes  from  the  mountain  ranges,  some  of 
which  are  well  covered  with  timber,  some  sparsely,  and  others  not  at 
all.  The  i)rincipal  varieties  are  white  pine,  nut  pine,  cedar,  and  nionn- 
tain  mahogany.  Nut  pine  and  cedar  are  most  (common,  anil  the  former 
makes  excellent  fuel.  The  price  of  wood  in  districts  which  have  beeu 
much  developed  an<l  where  the  demand  is  considerable,  is  rarely  less 
than  810  per  cord.  The  supply  is  at  best  but  limited;  and  the  trees 
grow  so  slowly  that  there  is  almost  no  prosi)ect  of  a  new  growth  to  take 
the  place  of  those  cut  down.  Wood  enough  can  be  procured  for  a  few 
years,  even  allowing  for  a  much  larger  consumption  than  the  present; 
but  after  that  the  fuel  must  be  supplied  from  some  other  source.  Prob- 
ably north  and  south  railroads  will  eventually  furnish  the  country  with 
this  necessity  by  bringing  in  coal  from  the  immense  coal-fields  east  of 
Salt  Lake.  In  the  meantime,  a  great  improvement  could  be  made  in 
the  consumption  of  wood  for  mining  purposes  by  consolidating  the 
working  of  mines  and  using  few  shafts  where  many  are  now  kept  open, 
or  by  running  deep  tunnels  and  thus  escaping  the  heavy  expense  of 
hoisting  and  pumping  machinery  altogether.  A  great  deal  of  money 
is  annually  thrown  away  to  no  purpose  by  the  useless  multiplication  of 
shafts,  when  one  large,  wellconstnicted  shaft,  with  suitable  maehiDery, 
would  do  the  work  much  better  and  at  much  le^s  cost.  If  the  mines 
are  owned  by  difterent  companies  and  they  cannot  otherwise  agree,  it 
would  be  much  wiser  to  sink  a  union  shaft  and  pay  the  exi)ense  accord- 
ing to  the  work  done  and  advantages  derived.  This  has  been  success- 
fully carried  out  elsewhere;  and  there  is  no  good  reason  why  it  cannot 
be  done  here.  Many  of  the  mining  districts  of  this  pait  of  Nevada  are 
admirably  situated  for  tunneling  purposes.  One  deep  tunnel  which 
l)enetnites  and  drains  the  veins  of  a  whole  hill  is  obviously  better  and 
cheaj)er  than  the  present  system  of  working  each  vein  by  its  own  diafk 
or  incline. 

C.  Frocessen. — Some  improvements  which  could  be  easily  made  in  min- 
ing have  been  alluded  to  under  the  foregoing  head.  There  are  sevenl 
other  points  in  which  material  progress  can  be  made.  Among  these 
may  be  mentioned — 

1.  Single  hand  drills.  Mining  men  who  have  introduced  the  use  of 
single  hand  drills,  especially  in  connection  with  giant  powder,  seem  to 
be  almost  unanimously  of  the  opinion  that  they  are  much  more  eoonomi- 
ciil  than  the  old  system.  In  many  cases  one  man  can  do  the  work  of 
two;  the  extent  and  quality  of  each  man's  work  stands  for  itself^  and 
his  pay  can  be  regulated  by  it;  a  good  driller  is  no  longer  dei>endent(» 
the  striker,  and  the  work  is  much  more  easily  supervised.  A  still 
greater  improvement  in  this  direction,  which  is  destined  to  create* 
radical  reform  wherever  it  can  be  conveniently  applied,  is  the  use  <rf— 

2.  Machine  drills.  Very  few  attempts  have  been  made  to  introduce 
these  great  labor-savers  in  Eastern  Nevada.    This  is  the  more  to  be  re- 
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Ijretted  as  the  country  seems  admirably  adapted  for  tlieir  use.  If  tliey 
can  do  oue  tithe  of  what  is  claimed  for  them,  they  may  be  safely  counted 
amon^the  agents  of  the  coming  reduction  in  mining  expenses. 

3.  Giant  powder.  Of  all  the  new  explosives  which  have  recently  been 
offered  to  the  public,  this  seems  to  be  the  only  one  which  can  claim  a 
jnccess  in  the  mining  regions  of  this  coast.  But  this  success  is  not 
irithout  qualification.  For  working  in  wet  ground,  as  in  the  bottom  of 
ihafts  or  the  face  of  drifts,  its  superiority  is  unquestioned ;  but  great 
ioubt  is  expressed  by  good  i)ractical  authority  whether  it  can  claim  any 
)recedeuce  over  black  powder  in  dry  ground  or  where  the  rock  is  not 
:eiy  hard.  One  great  obsta(;le  in  the  way  of  the  introduction  of  this 
wwder  is  the  high  price  at  which  it  is  sold.  The  current  price  in  this 
Mfft  of  Nevada  has  been  $1  30  to  $1  60  per  pound,  or  from  six  to  seven 
imes  the  price  of  black  jwwder.  It  can  certainly  be  afforded  at  a  much 
ower  rate,  and  doubtless  soon  will  be. 

As  far  as  milling  processes  are  concerned,  the  opportunities  for  im- 
•rovement  and  reduction  of  expenses  seem  to  be  mainly  confined  to  one 
iraDch.  The  ore  is  almost  invariably  crushed  dry,  as  it  must  generally 
•e  roasted  after  it  leaves  the  battery.  After  centuries  of  experiment, 
0  crushing  apparatus  has  yet  been  discovered  which  does  it«  work 
•etter  than  the  old-fashioned  stamp  battery,  with  its  few  modern  im- 
rovements.  The  alligator-jaw  crushers,  from  which  so  much  was  hoped, 
rhile  they  failed  in  superseding  the  battery,  ])roved  extremely  useful  as 
n  adjunct  to  it ;  and  few  well-constnicted  mills  are  now  without  such  a 
rasher  to  prepare  the  heavy  ore  for  the  stamps.  Experience  has  shown 
hat  heavy  stamps  of  seven  hundred  to  eight  hundred  and  fifty  pounds 
ach,  run  at  a  rapid  rate,  say  eighty-five  to  one  hundred  drops  per 
linat^,  do  more  and  better  work  than  any  others ;  and  while,  a  few 
ears  ago,  a  ten-stamj)  dry-crushing  mill  was  believed  to  be  doing  good 
rorkif  it  crushed  seven  to  eighttous  in  twenty -four  hours,  now  such  a  mill 
a«iiy  crushes  the  same  amount  in  twelve  hours. 

The  great  item  of  expense  in  treating  Eastern  Nevada  ores  lies  in  the 
oasting.  The  special  object  of  the  process  of  roasting  is  to  convert  the 
ilver,  otherwise  combined  in  the  ore,  into  the  chloride  of  silver.  The 
Monde  ores,  it  will  be  remembered,  already  have  their  silver  in  this 
brm,  and  consequently  they  require  no  roasting.  Mills  which  work 
bese  ores  only,  and  are  sure  of  a  constant  and  abundant  supply,  can 
«8ily  afford  to  reduce  for  a  less  sum  than  that  formerly  given.  Indeed 
he  price  of  such  milling  in  Virginia  ought  soon  to  nile  in  Eastern  Nevada 
il«o,  as  the  process  is  nearly  tbe  same,  and  the  cost  here  should  be  about 
^hat  it  is  there.  But,  with  the  exception  of  a  few  mills  in  White  Pine 
iistrict,  most  of  the  Eastern  Nevada  mills  are  calculated  for  the  reduc- 
tion of  sulpliuret  ores,  and  are  therefore  dry-crushers,  and  provided  with 
■■nastiug  furnaces.  The  cost  of  roasting  ranges  from  $15  to  $20  per  ton, 
*nd  the  process  in  the  present  reverberatories  is  tedious,  clumsy,  and 
troablesome.  It  is  in  this  direction  that  a  great  advance  is  necessary  and 
possible ;  and  the  continuance  of  the  present  awkward  and  expensive 
•netliod  is  a  scandal  upon  American  ingenuity.  Several  imj^rovements 
Wnlready  been  suggested,  of  which  the  chloridizing  furnace  of  Mr. 
'•  A.  Stetefeldt  is  the  most  prominent  and  promising.  An  experimental 
^nrnace  of  Mr.  Stetefeldt^s  design  was  erected  in  1807,  at  the  mill  of  the 
[^in  Kiver  Company,  Ophir  Caiion,  Nye  County,  and  the  i*esult  was  en- 
^fely  satisfactory  to  all  parties;  but  the  unfortiuiate  failure  of  the  com- 
pany in  New  York,  before  working  furnaces  were  put  up,  delayed  further 
't)gre«8  nntil  this  year,  when  a  working  furnace  was  built  at  Reno,  Ne- 
iida,  for  an  English  company.    This  has  akeady  (November,  1800)  been 
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thoroughly  tested;  and  its  success  will  probably  effect  a  change  in  the 
whole  system  of  working  sulphuret  ores. 

Amalgamation  is  cai-ried  on  in,  1.  Freiberg  barrels;  2.  California 
pans.    Notwithstanding  the  length  of  time  during  which  this  procesa 
has  been  used,  no  dehuite  conclusion  has  been  reached  as  to  which  of 
these  methods  is  preferable.    Mill  men  seem  to  be  content  to  let  tem- 
porary  convenience  guide  their  choice,  and  are  generally  in  favor  of  the 
method  to  which  they  are  most  accustomed.    It  is  highly  desirable  that 
this  question  shoidd  be  determined,  and  either  barrels  or  ])aus  definitely 
settled  upon  as  the  better  apparatus. 

The  mills  usually  return  eighty  per  cent,  of  the  assay  value  to  the 
miner,  although  in  special  ca^es,  and  for  high-grade  ore,  eighty-five 
or  even  ninety  per  cent,  is  returned.  Probably  there  are  few  cases  where 
the  mill  does  not  save  more  than  eighty  per  cent.,  and  this  surplos  g&k- 
orally  goes  to  the  profit  of  the  mill. 

Very  little  has  been  done  toward  beneficiating  the  tailings,  notwith- 
standing their  known  richness.  The  principal  obstacle  seems  to  be  that 
there  is  not  yet  a  sufficient  quantity  in  any  one  place  to  warrant  the 
erection  of  suitable  works. 

D.  Taxation  on  the  proceeds  of  mines, — By  the  amended  revenue  act' 
of  1887,  a  State  tax  of  1.25  |K3r  cent,  is  levied  on  the  proceeds  of  mines. 
To  this  the  county  tax  is  added,  which  swells  the  total  to  2.90  or  3  per 
cent.  The  law  provides  that  the  value  of  the  ore  shall  be  estimated  on 
the  dumi)  before  milling,  and  that  the  sum  of  $18  per  ton  shall  he 
allowed  free  from  tax  for  the  exi^ense  of  extraction  and  reduction  of 
ore  which  does  not  require  roasting,  and  $40  per  ton  for  ore  worked  by 
the  Freiberg  or  roasting  process.  The  ores  of  the  Comstock  lode,  in 
Storey  County,  which  come  under  the  former  provision,  are  generallj 
low-grade,  and  are  mined  and  milled  on  so  large  a  scale  that  $18  proba- 
bly pays  the  total  exf)ense  of  extracting  and  reducing  a  large  proportion 
of  them.  The  ores  of  Eiistern  Nevada,  on  the  other  hand,  are  of  high 
grade,  and,  as  has  already  been  shown,  the  ex{)ense  of  mining  and  mSl- 
iug  them  is  very  heavy,  far  exceeding  the  amount  allowed  by  law  fiwr 
that  purpose.  In  very  many  cases,  after  mining  and  milling  exi)en8eB 
are  paid,  there  is  a  OA>usiderable  loss  to  the  miner,  upon  which  be  ia^ 
nevertheless,  compelled  to  pay  a  tax.  This  tax  is  made  a  lien  upon  the 
mine ;  and  no  matter  whether  the  ore  is  taken  out  and  worked  for 
the  benefit  of  the  owner  of  the  mine,  or  by  parties  leasing  from  him, 
or  even  by  parties  working  without  his  consent,  the  mine  is  held  for  Ite 
tax  levied.  If  A  owns  a  mine,  and  B  extracts  ore  from  it  without  A^ 
permission,  and,  owing  to  the  heavy  expense  of  mining,  loses  money  by 
his  surreptitious  speculation,  A's  mine  must  actually  pay  the  tax  on  B^ 
loss,  unless,  indeed,  B  himself  pays  it,  which  he  frequently  omits  to  da 
The  unjust  operation  of  this  law  is  clearly  shown  by  the  State  controUo'ft 
report  for  the  year  18G8.  The  following  table  is  collated  firom  pages  40 
and  50.    The  returns  for  the  last  quarter  of  1868  were  not  then  in. 
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rotta  ^f  the  proceeds  of  mines  for  the  quarters  ending  Mardi  31,  June 
30,  and  September  30, 1868. 


Coontj. 


wy 

irf(orM«old>. 

»y 

rcj  (orm  aold) . 

!»J 

!Vj  (ores  sold). 


Totel. 


der. 
der. 


ToUl. 


Total. 


idfT  and  Xvo 


Qfiarter. 


FIrat... 
Firat... 
Second. 
Second. 
Third.. 
Third.. 


First  . 
8«o«nd. 
Third.. 


Firat... 
Second. 
Third.. 


QnanUty. 


TwM.  lbs. 
H017  3M 
8,317  1,400 
94,  488  1, 230 
18, 781  1230 
92, 476  910 
19,  488  1,  470 


Average 
value. 


130  41.7 


29  69.5 


29  92 
1  34 


277,569  1,620 


2,003  687 
2, 158  1,  908 
1, 941  1, 138 


6, 103  1.  733 


174  81.  3 
210  8a  5 
371  12.9 


Total  valae. 


II.  338,  873  23 

9,  TM  16 
2.  805,  882  73 

21,  497  20 
2,  7C7,  082  03 

26,187  72 


6.  969, 261  07 


350,^11  13 
455,290  32 
720,  574  25 


1,903 
2,460 
2,613 


403 

85 
128 


122  43.  5 

112  26.1 

81  66.3 


6. 070   586 


13. 080   319 


1,  526, 075  70 


233. 019  34 
276, 167  17 
213,441  91 


722. 628  42 


2, 248,  704  12 


Amount  on 
which  tax 
is  paid. 


1546, 108  81 

9, 738  16 

1,141,978  17 

21, 497  20 

1. 119, 374  56 

26,187  73 


2.  864,  884  62 


AmoDUt 
of  tax. 


$8, 191  61 
146  05 

17, 129  64 
322  46 

16,  790  15 
302  81 


42,972  72 


270,077  39 
368,932  16 
637,862  33 


7.832  62 
10, 608  t7 
16,497  Oa 


1,276,871  88     37,027  58 


165,098  07 
192,902  58 
139,827  18 


4,787  74 
6,076  43 
4,404  61 


497. 827  83  I  15. 268  78 


1,774,699  71  !  52,206  31 


From  this  table  it  appears  that  upon  a  total  value  of  $G,9G9,261  07 
e  ODUuty  of  Storey  paid  a  tax  of  $42,972  72,  while  upon  less  than  one- 
irth  of  that  value,  the  county  of  Lauder  paid  a  tax  of  $37,027  58,  and 
etwo  couuties  of  Eastern  Nevada,  Lander  and  Nye,  (White  Pine  and 
ko  Counties  were  then  comprised  in  Lander,)  paid  nearly  $10,000  more 
t  than  Storey  upon  a  production  of  a  little  less  than  one-third.  An 
iostry  like  mining,  which  is  just  struggling  into  existence,  is  greatly 
nied  and  depressed  by  taxation  which  discriminates  against  instead 
in  favor  of  it ;  and  there  is  every  probability  that  the  next  legisla- 
re  will  amend  the  revenue  law  so  that  it  shall  no  longer  be  counted 
lODg  the  obstacles  in  the  way  of  successful  and  profitable  mining. 
I  have  thus  considered  four  of  the  principal  items  of  expense  in  min- 
X  and  milling,  a;nd  pointed  out  how  they  may  be  reduced  and  a  great 
vance  effected.  To  these  should  be  added  one  other  item,  which  was 
plained  in  considering  the  effect  of  the  completion  of  the  Pacific  rail- 
ilroad,  viz :  the  high  rates  of  freight,  merchandise,  mining  materials^ 
^  It  is  curious  to  observe  how  all  these  high  prices  hang  together 
d  are  supported  by  each  other,  and  how  all  efforts  at  reform  and  im- 
ovemeut  in  one  direction  are  defeated  by  blind  conservatism  in  others, 
te  railroad  companies  ainl  freighters  complain  that  as  the  business  is 
t  large,  high  freights  are  necessary ;  the  merchants  complain  that 
«»  freights  are  high,  high  prices  for  goods  are  necessary ;  the  labor- 
i  complain  that  since  gooils  and  the  necessaries  of  life  are  high,  they 
B^  have  high  wages  for  labor ;  the  dealers  in  wood  complain  that  since 
K)r  and  horse-feed  are  high,  they  must  demand  a  high  price  for  fuel ; 
^  miner  complains  that  since  fuel  and  labor  are  high,  he  can  only  ex- 
>ct  high-grade  ore ;  the  mill  man  complains  that  since  fuel  and  labor 
'  high,  and  only  high-grade  ore  in  limited  quantities  can  be  worked, 
must  have  a  high  price  for  milling ;  and  mechanics,  artisans,  lawyers, 
rsicians,  iu  shorty  everybody  who  has  anything  to  sell,  declares  that 
|«  everything  else  is  high,  he,  too,  must  have  a  high  price  for  his 
ides  or  ser\ices,  in  order  to  keep  up  with  the  rest. 
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The  early  pioneers  of  Eastern  Nevada  undertook  great  risks  aud 
endured  great  hardships ;  they  phiuged  fearlessly  into  au  unexplored 
ilesert ;  the  country  yielded  nothing  edible  except  pine  nuts,  and  it  wa« 
very  difficult  and  extremely  expensive  to  bring  in  supplies  from  Califor- 
nia ;  they  carried  on  their  explorations  among  mountains  and  valleys 
where  one  may  often  travel  for  days  without  finding  water,  aud,  with 
the  agonies  of  thirst  before  them,  were  frequently  compelled  to  abandon 
their  animals  and  baggage,  and  make  the  best  of  their  way  to  t]ie  near- 
est spring.  Uuac<piainted  with  the  climate,  and  unprepared  for  its  imn- 
liarities,  the  first  winter  prostrated  hundreds  of  them  with  a  dangerous 
and  painful  sickness,  and  great  numbers  of  these  unfortunate  adven- 
turers died  in  their  miserable  tents  and  hovels,  less  from  disease  than 
from  the  want  of  proper  shelter  and  suitable  care.  In  these  days  and  un- 
der these  circumstances,  high  wages  were  paid  and  deserved;  and  high 
prices  were  natural  an<l  proper,  ikit  that  time  has  paiised,  aud  >rithit 
the  risks,  hardships,  and  discomforts  which  belonged  to  it ;  and  the  con- 
tinuance of  the  old  abnoruml  prices,  under  new  and  improved  circum- 
stances, is  not  only  unjust,  but  suicidal. 

How  long  shall  this  condition  of  things  last  f  How  long  shall  foUj 
and  obstinacy  delay  the  development  of  a  country  which  ought  to  rank 
among  the  greatest  bullion-producing  districts  in  the  world!  Every- 
body sees  that  reform  must  (M)me,  but  very  few  seem  to  l>e  willing  to  do 
anything  towards  hastening  it. 


CIIAPTEK  XIX. 

LANDER    COUNTY. 

During  the  year  18G9,  two  new  counties  were  organized  out  of  i)or- 
tions  of  Lander  County.  White  Pine  County  miiy  be  Siiid  to  comprise 
the  southeastern  quarter  of  the  old  county,  and  was  organized  April  L 
Elko  County  comprises  the  jiortheastern  quarter,  with  an  additional 
strip,  about  thirteen  miles  wide,  on  the  west,  and  was  organized  on  the 
oth  of  July. 

KEESE   RIVER   DISTRICT. 

This  district  contains  over  six  thousand  mining  claims,  and  is  the  pio- 
neer district  of  Eastern  Nevada.  The  city  of  Austin,  the  county  seat 
of  Ljinder  County,  is  the  principal  "camp^  in  the  district.  It  liesiua 
caiion  between  two  hills,  (Lander  and  Union,)  upon  which  the  be«t  known 
mines  of  the  district  are  located.  The  present  population  of  the  district 
is  estimated  at  between  three  and  four  thousand. 

The  price  of  labor  has  already  been  given ;  the  cost  of  fuel  ranges 
from  $9  to  $11  per  cord ;  the  cost  of  quicksilver  6S  cents  per  pound,  and 
of  salt  about  $40  per  ton.  Lumber  (California  clear)  costs  $200  per 
thousand,  and  native  or  Eeese  liiver  lumber,  $100.  Mining  timbers(six 
feet  long  by  six  inches  square)  cost  about  $75  per  hundred.  Ata- 
stamp  mill  of  the  California  pattern  could  be  erected  at  an  exi>eii8eof 
$40,000  to  $50,000.  A  twentv-stamp  mill  would  cost  from  $70,000  tt) 
$90,000. 

Mines, — The  general  ('haracteristics  of  the  mines  of  this  district  have 
been  sutficiently  described  in  preceding  reports ;  and  it  is  now  only 
necessary  to  briefly  recapitulate  the  main  points.    They  are  true  fissure 
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arrow  bat  rich,  numerous  and  close  together,  and  frequently 
!ch  pockets  of  chloride  ore  near  the  surface.  There  are  two 
of  veins,  one  striking  northwest  and  southeast,  and  the  other 
id  south,  of  which  the  former  are  believed  to  be  the  older,  and 
»  be  the  more  valuable.  The  country  rock  is  granite,  except  in 
tierni)ortion  of  the  district,  (formerly  known  as  Amador  district, 
r  consolidated  with  Iteese  Eiver  district,)  where  slate  occurs. 
loride  and  sulphuret  or  autimonial  ores  are  found,  the  former 
dd  the  latter  below  the  water  line. 

)  great  number  of  locatious  which  appear  on  the  mining  records, 
ttively  few  have  been  opened  to  any  extent.  In  the  feven  of  the 
citement,  every  little  streak  of  quartz  or  of  anything  which  a 
igination  could  believe  to  resemble  quartz,  was  located  and  i-e- 
until  there  was  absolutely  a  dearth  of  names  to  apply  to  min- 
ms.  Most  of  these  locations  were  afterward  abandoned,  and 
t  more  promising  received  much  attention.  The  following  list 
68  most  of  the  prominent  miners  in  the  district,  upon  which  much 
M  been  done,  and  gives  also  some  idea  of  the  manner  in  which 
ve  been  opened.  In  early  days,  claims  were  almost  invariably 
by  means  of  inclined  shafts,  but  of  late  vertical  shafts  have 
Qerally  preferred. 


[.  Ex.  Doc  207 9 
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This  table  shows  that  many  of  the  prominent  mines  of  the  distrii 
are  now  lying  idle.  Some  of  these  have  not  been  worked  for  one  < 
two  years,  and  the  inclines  and  drifts  are  now  inaccessible.  In  sac 
ca^es  information  as  to  the  depth  to  which  they  have  been  worked  mui 
be  gathered  from  other  sources;  and  possibly  some  of  the  measun 
ments  given  in  the  table  are  inaccurate  in  this  respect.  In  seven 
cases,  the  hoisting  works  liave  been  removed.  This  frequently  indicate 
the  failure,  not  so  much  of  the  mine,  as  of  the  miner.  Often  develop 
ment  proves  that,  under  existing  circumstances,  the  ore  produced  is  ta( 
low  in  grade  to  make  its  extraction  profitable ;  the  machinery,  which  i* 
in  demand  and  available  for  other  localities,  is  sold,  and  the  mine  shot 
down  to  wait  for  better  times.  There  are  many  claims  in  the  district 
from  which  very  rich  ore  has  been  extracted,  and  which,  under  favor- 
able conditions,  might  develop  into  excellent  mines;  but  they  have 
been  omitted  in  the  list,  and  only  those  given  upon  which  much  work 
has  be^ni  done,  or  which  have  beeome  prominent  for  other  reasons.  It 
will  be  observed  that  cjuite  a  respectable  number  of  government  patents 
have  been  obtained  for  mines  in  this  distri(jt.  A  still  larger  number 
has  been  applied  for.  The  insecurity  of  the  old  miners'  titles  has  be- 
(;ome  so  obvious  that  there  is  a  general  desire  to  procure  settled  and 
definite  rights  which  are  not  dependent  on  doing  one  day's  work  every 
month,  or  a  jury's  idea  of  what  constitutes  such  a  day's  work. 

One  of  the  greate^st  obstacles  in  the  way  of  suc<5essful  mining  in  Beew 
River  district,  is  the  great  number  of  small  veins  claimed  by  diflfer^t 
individuals.  Each  mine  is  generally  worked  for  itself,  and  sometimes 
there  is  hardly  room  on  the  surfaee  for  the  necessary  buildings  and 
dumps.  On  Lander  Hill,  there  is  one  pla<je  where,  within  a  space  of 
about  one  acre,  there  are  five  different  hoisting  works  belonging  to  dif- 
ferent owners.  This  is  obviously  a  very  expensive  and  inconvenient 
way  of  working  mines.  Again,  it  is  not  always  practicable  to  keep 
reserves  ahetwl  with  one  small  vein,  especially  in  cases  where  mine  and 
mill  are  owned  by  the  same  party.  Ore  must  be  obtained  for  the  mill; 
and  if  in  prospecting  ahead  a  barren  spot  is  reached,  the  known  re- 
serves must  be  attacked  to  supply  the  deficiency.  In  working  large 
veins  or  many  small  veins  this  dittieulty  is  not  felt.  If  one  vein  is  tem- 
porarily barren,  there  are  others  to  fall  back  upon.  Much  better  work 
at  much  less  expense  could  be  done  on  Lander  Hill,  if  one  com[)anf 
owned  a  large  number  of  parallel  or  contiguous  claims  and  worked 
them  through  one  or  two  shafts,  or  through  a  deep  tunnel.  (See  report 
of  last  year,  page  79.) 

The  high  prices  of  fuel,  labor,  mining  materials,  &c.,  and  their  dis- 
couraging intiuence  upon  mining  enterprises  have  been  alrejuly  vmAi- 
ered.  There  are  also  certain  difficulties  of  a  lociil  imture  with  whwh 
Reese  River  district  has  to  contend.    Prominent  among  these  ai'e— 

1.  Irregularities  in  the  width  and  richness  of  the  veins.  Sometimes 
the  vein  "  pinches "  and  becomes  a  mere  seam  in  the  granite,  or  the 
quartz  and  valuable  minerals  entirely  disappear  and  in  their  place  i^- 
I)ears  a  vein  of  clay ;  or  the  vein  widens  but  contains  hardly  a  trace  of 
silver.    The  deep  workings  of  the  past  year  have  given  much  valuable 

.information  as  to  the  character  of  the  Lfinder  Hill  veins,  and  have 
shown  that  generally  they  are  wider  and  more  uniform  in  depth  than 
at  or  near  the  surfaee.  It  is  now  certain  that  many  of  the  small  claims, 
which  were  located  and  worked  jis  distinct  veins,  are  only  spurs  or  off- 
shoots from  the  main  fissures,  and  unite  with  them  at  short  distances 
from  tlie  surface. 

2.  Breaks  and  dislocations  of  veins.    These  have  proved  a  constant 
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of  vexation  and  confusion  ever  since  the  first  attempt  at  work- 
)  veins  of  Lander  Hill.  For  a  long  time  their  cause  and  nature 
aoitirely  misunderstood,  and  large  amounts  of  money  were  ex- 
I  in  seeking  for  lost  veins  in  the  direction  which  they  were  most 
y  to  have  taken.  It  is  now  well  settled  that  great  slides  have 
country  rock  and  ore  down  the  hill,  and  that  to  recover  a  lost 
is  necessary  to  follow  up  the  clay  seam  which  marks  the  slide, 
kt  is  generally  a  shorter  and  more  convenient  method,  cut  straight 
li  the  solid  country-rock  until  the  vein  is  met  coming  down  again, 
mber  of  these  slides  cannot  yet  be  determined,  but  it  is  certain 
sre  must  have  been  at  least  two  great  movements  which  have 
the  principal  *<- faults"  thus  far  encountered.  There  are  also  very 
mall  faults  or  ^' jumps,''  where  the  vein  has  slipiied  a  few  feet; 
se  are  of  minor  imi>ortance  and  occasion  but  little  inconveui- 
Again^  these  slides  appear  to  have  been  irregular  in  extent  and 
:.  In  some  cases  the  slide  seems  to  have  had  a  pivotal  end ;  one 
of  the  vein  has  slid  fhrther  than  the  other;  and  thus,  what  is  a 
•reak  in  one  mine  is  a  large  one  in  another,  on  the  continuation 
Ame  vein.  In  other  cases  the  slide  has  been  deeper  in  one  por- 
the  vein  than  in  others ;  and  thus  one  mine  meets  the  break 
e  surface,  while  another,  on  the  continuation  of  the  same  vein, 
)t  reach  it  until  a  considerable  depth  has  been  attained.  The 
n[)ortance  of  thoroughly  understanding  these  slides  and  faults  is 
ions  to  need  comment.  They  have  l^n  developed  at  so  many 
tt  points,  where  surveys  and  measurements  could  be  taken,  and 
^n  observed  and  studied  for  so  long  a  time,  that  it  would  seem 
obtain  a  good  practical  knowledge  of  them  and  of  the  general 
■  which  they  are  governed.  Unfortunately,  the  two  companies 
nrorks  are  the  deepest  and  most  extensive  on  Lander  Hill,  and 
ssess  the  most  information  ui)on  this  subject,  are  unwilling  to 
ublic  their  costly  exjierience. 

we  metals.  The  veins  on  the  western  portion  of  Lander  Hill 
to  carry  much  base  metal ;  and  the  bullion  produced  from  them 
s  so  much  copper  and  so  little  silver  that  sometimes  it  will 
pay  to  ship.  The  base  minerals  are  copper  pyrites,  galena^  zinc- 
and  others.  The  copper  pyrites  occurs  often  as  a  bnlliant 
ine  drusy  coating  on  the  sides  of  seams  or  thin  fissures,  and 
rangely  enough,  long  l>elieved  by  the  miners  to  be  the  iodide  of 
Tlie  unfortunate  result  of  the  deeper  workings  on  this  i)ortion 
lill,  and  the  general  belief  that  this  result  was  caused  by  the 
ce  of  a  "  base  belt,''  has  induced  an  almost  total  abandonment  ot 
les  in  this  vicinity.  Although  this  imaginary  base  zone  may  be 
lid  where  so  many  believe  it  to  be,  the  evidence  of  its  existence 
lits,  thus  far  procluced,  is  certainly  very  unsatisfactory.  On  and 
e  surface  very  rich  chloride  ore  was  found ;  the  veins  were  gen- 
arger  and  more  regular  than  those  lying  east  of  the  so-called 
t)elt ;"  and  the  whole  theory  seems  to  rest  ivjDon  the  experience  of 
lines,  which,  at  a  depth  of  two  to  four  hundred  feet  on  the  vein, 
i^d  ore  which  yielded  base  bullion.  What  is  wanted  is  a  deep 
rhich  shall  tap  the  veins  at  a  considerable  vertical  depth,  and 
jhly  test  and  prosjiect  them.  The  Trojan  shaft,  under  the  excel- 
iierintendence  of  Mr.  John  Howe'J,  is  now  going  down  on  this 
and  we  may  hope  for  important  developments  from  it  during 
ling  year. 

»f  the  most  noticeable  features  of  mining  in  Eeese  River  district 
3n  the  partnerships  of  labor  which  have  been  formed  among 
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miners  to  work  the  veins  of  foreign  companies,  who  have  found  it  in 
possible  to  do  this  themselves  without  loss.  These  partnerships  are  o 
very  common  occurrence,  and  are  generally  made  between  miueis  o 
skill  and  experience,  who  frequently  employ  mauy  others  to  assist  th&i 
in  doing  the  work.  Of  course,  such  men  get  only  the  best  of  labor 
Good  miners  themselves,  they  are  stimulated  by  the  hoi>e  of  a  rid 
reward,  and,  being  thoroughly  acquainted  with  the  miners  arotud 
them,  they  employ  only  the  best,  and  get  the  worth  of  their  money 
They  are  incorporations  of  industry ;  one  partner  runs  the  engine  aoid 
does  the  blacksmithing  above  ground;  another  is  busy  i:unning  a  diifl 
or  breasting  a  rich  stope  below  ground,  and,  at  the  same  time^  super 
vising  the  work  of  the  men  employed  as  helpers,  while  two  more,  per 
haps,  relieve  these  at  the  end  of  the  shift.  These  little  companies  vm 
age  their  affiiirs  with  a  shrewdness,  enterprise^  energy,  and  ecoomnj 
which  the  larger  companies  would  do  well  to  imitate ;  and  besides  paj 
ing  a  fair  compensation  out  of  the  product  of  the  ore  to  the  legal  ownen 
of  the  mine,  they  often  divide  among  themselves  a  very  handsome  mr 
plus.  Several  cases  are  known  where,  during  the  past  sea^son,  indiTi- 
dual  miners,  with  no  capital  but  their  skill  and  experience,  and  no 
investment  but  their  labor,  have  netted  from  $3,000  to^$5,000  in  gold. 
The  minerals  found  in  Eeese  Eiver  district  have  been  arranged,  aooont 
ing  to  Dana^s  system,  in  the  following  table,  by  E.  N.  Eiotte,  mining  end* 
neer,  of  Austin.  A  table  from  the  same  source  was  published  in  m, 
Browne's  report  of  1867,  page  430,  but  it  was  marred  by  typographiod 
errors,  and  also  defective  in  many  respects,  owing  to  the  fact  that  wm 
of  the  minerals  were,  at  that  time,  necessarily  accepted  on  hearsay.  It 
is  now  given,  revised,  with  the  addition  of  aU  later  discoveries. 

I.  Native  elcmeuts :  Native  gold,  native  silver. 

II.  A.  Binary  compounds:  1.  Stibnite.  2.  Silver  glance,  enibescitOf  galena,  bMe^ 
copper  glance,  stromeyerite,  pyrrhotine.  3.  Pyrites,  marcasite,  leucopyrite,  chakopf- 
rit«,  mispickel,  molybdenite. 

B.  Ternary  compounds :  Pyrargyrite,  proustite,  tetrahedrite,polyba6ite,  stephuHei 

III.  A.  Binary  compounds  of  chlorine,  &,c,:  Common  salt,  kerargyrite,  bromyrite,io^- 
rit«  (?),  embolite. 

IV.  Compounds  of  fluorine :  Not  represented, 

V.  A.  Oxygen  binary  compounds:  Red  copper,  hematite,  braunite,  hausmamnl^ 
rutite,  pyrolusite,  gothite,  mangauite,  psilomelan,  wad,  molybdite,  quartz,  opaL 

B.  Oxygen  ternary  compounds,  (salts:)  Pyroxene,  rhodonite,  hornblende,  du^ 
olitc,  epidote,  muscovite,  lepidolit^,  oligoclaAe,  orthoclase,  sphene,  tourmaline^ diijl»> 
colla,  scheeletine  (stolzite,)  hiibnerite,  (wolframite  f)  anglesite,  gyiwnm,  bante,jM^ 
site,  cyanosite,  copperas,  stetefeldtite,  [litticit^,  niter,  glauber  salts,  calcite,  magDMtti^ 
dolomite,  chalybite,  aragonite,  cerussitCf  trona,  natron,  malachito,  azurite. 

VI.  Hydro-carbon  compounds :  Not  represented. 

The  production  of  the  mines  of  Eeese  River  district  may  be  obtaiaed 
from  the  following  table,  which  has  been  kindly  furnished  by  Mr.  Thonti 
W.  Triplett,  county  assessor  of  Lander  County.  The  table  gives  tie 
production  of  all  the  districts  in  Lander  County  for  the  year  endias 
July  1, 1869.  As  has  been  already  stated.  White  Pine  Conntj^  was  Cifc 
olf  from  Lander  County  on  the  1st  of  April,  1869 ;  and  consequently  tte 
production  of  White  Pine  is  included  in  that  of  Lander,  exceot  for  tks 
last  quarter. 
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SdMU^  ^niueing  »Uiit$  in  LanOer  Counts,  ifevoda,  on  Jutg  I,  IBOS. 
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Exhibit  of  prodtudng  mines  in  Lander  County j  NcvadOf  ^c — Contiiiiied. 


Kame. 


S.C.Baker 

Santa  Rita 

Seymour 

Stambole 

Stonewall 

Snow  Drop 

Timoke 

Toiyabe 

Troy 

Taoluinne    

Vedder 

Vir^nia 

Yanconver 

Wabash 

Washington 

Williams 

Watson 

Whitlatch  Yankee  Blade. 

Yuikee  Blade 

Unknown  mines 


District. 


Reese  Hi  ver. 
White  Pine. 
White  Pine. 
White  Pine. 
White  Pine. 
White  Pine. 
Reese  River. 
Reese  River. 
Reese  River. 
Reese  River. 
Reese  River. 
White  Pine. 
Reese  River. 
Reese  River. 
Reese  River. 
Reese  River. 
Reese  River. 
Reese  River. 
Reese  River. 


Amount  of  ore. 


Tons. 


1 
33 

8 
S 

68 
8 

13 


96 

14 

1 

8 


3 

6 

13 


3 

54 

716 


Lbs. 


738 
343 

1,547 

1,354 
957 
767 
904 

1,944 

1,103 
690 
346 
803 
748 
199 
496 

1,903 
890 

1.680 
360 

1,801 


Pw 
they 

JUi 


From  this  table  it  appears  that  7,667.559  tons  of  ore,  averagic 
nearly  $297  20  per  ton,  and  yielding  a  total  of  $2,278,749  43,  w 
tracted  and  reduced  in  Lander  County  during  the  year,  i 
amount,  3,190.25  tons,  aYeraging  $395  95  per  ton.  and  yielding  a 
$1,263,208  79,  are  credited  to  White  Pine  district ;  178.862  torn 
aging  $90  56  per  ton,  and  yielding  a  total  of  $16,199  14,  came  ft 
Chihuahua  mine  at  Newark,  in  White  Pine  County;  and  Q^  ton 
the  high  aYcrage  of  $584  18  per  ton,  and  yielding  a  total  of  $39,' 
came  from  Cortez  district,  in  Lander  County.  The  remaining  4,: 
tons,  aYeraging  $226  84  per  ton,  and  yielding  $959,617  05,  are  e 
to  Beese  RiYer  district.  In  this  last  amount,  the  proceeds  ol 
whose  names  are  unknown  to  the  assessor  are  included,  and  as  s 
this  ore  probably  came  from  outside  districts,  the  true  produc 
lieese  River  district  alone  may  probably  be  safely  put  at  $9()0,OOC 
mines,  lying  side  by  side,  the  North  Star,  Manhattan  Company,  as 
North  Star,  Lane  and  Fuller  Company,  are  credited  with  $526,5^ 
this  sum.  These  two  are  the  only  mines  in  the  district  which 
said  to  haYC  been  regulariy  and  systematically  worked  for  the  pa« 
Many  other  mines  have  been  worked  spasmodically,  and  some  o 
stdQQciently  to  show  that  they  might  be  made  to  yield  richly  and 
antly ;  but  their  owners  postpone  making  any  persistent  effort 
developing  them  until  the  coming  of  better  days  and  lower  price 


OONDITION   OF  MINING  INDUSTB? — ^NEVADA. 


137 


S3SSS 


s« 

8 

s§ 

s 

r 

•> 

^S 


ilsisl 


el 

al 
So 

li 

a 

I 


o 

si 


ill 

5   1 

s  o 

fl  0.-2 

IsM 

'2  ..  ft 


111 

lit 
IP 


8^ 


138     MINES  AND  MINXNG  WEST  OF  THE  BOOKY  MODHTAH 


I 

s 

I 


IS 


I 


5> 


I 


■S" 


s. 

I 

OQ 


I 


d 


B 

QQ 


1 
s 

I 


<5 


$99^98     9        999 


1 


a 

o 
H 


^1 


o 


i 


3 


•<1 


4 


s 

o 


a 


5t«S««^     «        «Si-i 


S  o  A  o  ^  <^    3 


n^S^SiS     n 


|l 


I  *r  O  S  *f*       00 

1 1^  1^  5}  0»       ^< 


(0      o 


5S2 


2g2 


2       §S 


s 
c 


P^ 


i 


S{ 


s 


St 


s 


s 

•ft 

10 


s 


o 


I 

> 

3 


^ 


CONDITION   OP  MINING   INDUSTRY — ^NEVADA.  139 

This  table  shows  that  the  batteries  reduced,  in  243  days'  running, 
1,546  tons  of  quartz,  or  an  average  of  18.7  tons  daily,  which  is  about 
K645  ton  i)er  day  per  horsepower  developed  by  the  fall  of  stamps, 

(•^  ^  -i2x33^(m  =  ^'^^^'  )  ™^  '^  ^  ^'^^  SLYers^ge  for  dry  crush- 
ing,  though  not  quite  so  high  as  that  of  the  Mettacom  mill  running 
nt  greater  speed.  The  numl^r  of  men  employed  in  the  mill  is  58,  dis- 
tributed as  follows:  batteries,  3;  drying  kilns,  5;  pulp,  3;  coolers,  2; 
IJMs,  4;  retort,  1;  engineers,  2;  woodmen,  3;  repairs,  2  j  foremen,  2; 
roasters,  30;  assayer,  1. 

Estimates  of  icorkfor  the  rest  of  1869. 

Oregon  shaft,  180  tons  per  month,  6  months 1, 080  tons. 

East  North  Star,  60  tons  per  month,  6  months 360  tons. 

custom  ore,  160  tons  per  month,  6  months 960  tons. 

Total 2, 400  tons. 


The  aggregate  production  of  the  mill  for  1869  will  therefore  be  not 

fitt  from  $670,000,  reckoning  the  North  Star  and  Oregon  ore  at  $130, 

and  the  Custom  ore  at  $200  per  ton. 

During  the  year  ending  July  1,  1869,  the  Manhattan  Com- 
pany has  extracted,  principally  from  the  North  Star 
ledge,  1,988  tons  of  ore,  at  a  cost  of $102, 074  45 

^ieh  includes  everything  but  the  dead- work  of  extending 
drifts;  this  amounted  to 48, 945  17 

Making  an  aggregate  mining  expense  of .     161, 019  62 

The  amount  of  stoping  ground  opened  is  1,894  linear  feet,  with 
^feet  backs,  or  more  than  10,000  square  fathoms.  I  think  the  present 
JB^erves  of  the  mine  contain  at  least  5,000  tons  of  good  ore.  The  North 
Star  shaft  is  320  feet  deep.  The  average  number  of  men  employed  in 
tke  mine  during  the  year  referred  to  was  64.  The  aggregate  of  days' 
Wk  was  20,613,  making  320  days  the  average  working  year.  The 
company  is  using  black  powder,  with  single-hand  drills.  The  latter  will 
l)e  employed  altogether,  as  soon  as  tools  can  be  secured.  There  has 
l^enno  difidculty  in  introducing  them  thus  far.  Giant  powder  is  em- 
ployed in  sinking  shafts,  and  when  the  ground  is  very  hard.  The  prin- 
«I^1  objection  to  its  use  is  the  high  cost. 

Estimate  of  costs  of  mining  and  reducing  ores  in  Reese  River  district, 

^alatioQ  of  district :  Between  three  and  four  thousand.* 

J»gf8  of  first-class  miners :  Four  doUars  per  day. 

^*ges  of  second-class  miners :  Four  doUars  per  day. 

J^sges  of  surface  laborers :  Four  dollars  per  day. 

^of  lamber :  One  hundred  and  twenty  doUars  per  thousand. 

Co«t  of  mining  timber :  Seventy-five  cents  for  six  inches  by  six  feet. 

^<*t  of  common  powder:  Twenty-two  to  twenty-six  dollars  ner  one  hundred  pounds. 

^<>>t  of  giant  powder:  One  doUar  and  forty  cents  to  one  dollar  and  flfby  cents  per 

^  of  aoicksilTer :  Sixty-eight  cents  per  pound. 

^^  of  freight  from  Aigenta :  Two  cents  per  pound. 

^  of  fuel :  Nine  to  cloven  dollars  per  cord. 
J^  of  ten-«tamp  mill.  California  pattern,  including  freight,  erection,  &c, :  Forty 
^^iittnd  dollars  to  fifty  tnoosand  dollars.  * 

*  Estimated. 
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Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Seventy-five  thousand  iloDan  t,i 
one  hundred  thousand  dollars.  ^ 

The  mining  cost  per  ton  of  ore  varies  at  the  same  mine  excessively,  according  to  tlw 
width  of  the  vein  and  hardness  of  the  eronnd.  In  the  Manhattan  I  believe  it  h» 
been  as  hi^h  as  fifty  dollars  per  ton ;  and,  indeed,  the  average  cost  per  ton  for  the  yeir 
ending  Jiuy  1, 186&,  at  tluit  mine,  (all  expenses  except  dead-work  moladed,)  was  over 
fifty-one  dollars.  Other  mines  on  Lander  Hill  are  not  likely  to  have  been  much  bet- 
ter off". 

Minimum  reduction  cost :  Thii-ty-six  dollars  and  twenty-eight  cents  jHsr  ton. 

For  a  description  and  discussion  of  the  Mettacom  mill,  a«  a  model 
mill,  using  the  Reese  liiver  process,  see  the  second  part  of  this  report 

Mineral  Hill  district  is  situate  about  thirty  miles  south  of  Carlin,* 
station  on  the  Central  Pacific  railroad,  but,  as  yet,  unconnected  with 
that  place  by  a  road.  The  country  rock  is  limestone,  and  princiinl 
locations  are  made  on  a  small  knoll  detaiched  from  the  main  chain  of 
mountains.  The  ores  are  said  to  be  rich  silver  ores.  About  fifty  claims 
have  been  located,  and  they  are  reported  to  cover  about  all  the  mineral 
which  is  worth  claiming. 

Spring  Valley  district,  organized  in  June,  1869,  is  situateil  a  little 
south  of  east  from  Austin,  and  distant  from  that  town  about  sixty-fire 
miles.  It  is  only  sixteen  miles  southwest  from  the  Eureka  district,  and 
limestone  is  the  principal  formation.  The  ore  brought  to  Austin,  ao  &r, 
assays  well,  but  no  working  tests  have  been  made  yet.  It  consiataofa 
rich  variety  of  stetefeldtite. 


CHAPTEli  XX. 

NYE    COUNTY. 
REVEILLE  DISTRICT. 

The  geological  description  of  this  district  is  given  in  detail  in  the 
commissioner's  report  of  1860,  pages.  107  and  108.  On  this  occasion  it  is 
therefore  only  necessary  to  describe  some  of  the  more  important  daima 
which  have  been  opened  and  worked  so  far. 

It  will  be  remembered  that  the  district,  covering  an  area  of  alwat 
three  by  six  miles,  lies  about  one  hundred  and  thirty  miles  southeast  cf 
Austin  and  one  himdred  and  ten  miles  south  of  Treasure  Hill,  on  the  weit 
side  of  Kailroad  Valley.  Indian  Jim  discovered  the  district  in  1866  j  tt 
was  organized  October  2  of  that  year.  It  is  a  dry,  burnt,  desolate-lookig; 
place.  A  little  water  can  be  had  by  digging  in  the  porphyiy.  For  mif 
ing  x>iiri>oses,  however,  no  sufficient  amount  of  water  is  found  new 
than  twelve  miles.  Material  for  brick,  which,  would  stand  tiie  heat  of » 
roasting  furnace  very  well,  is  abundant. 

The  silver  ores  of  the  district  occur  in  the  prevailing  formafloDi 
dolomitic  limestone,  in  pockets  and  apparently  isolated  deposits.  Large 
dikes  and  croppings  of  quartz  protrude  fi'equently  above  the  soifiBMserf 
the  ground.  In  their  neighborhood  are  found  the  best  pay  streaks  aoi 
pockets,  which,  although  irregular  and  following  no  certain  conrse,  a» 
suffii*ient  in  magnitude  to  fairly  justify  the  expenditure  of  money  to  W- 
low  their  variations  and  to  expose  new  masses.  The  smaller  dqpoat^ 
generally  furnish  the  richest  ore,  silver  glance  and  silver-copper  gluMBi 
with  more  or  less  chlorides.  Galena  predominates  in  two  or  three  miMf 
but  is  generally  quite  rare.  There  swce-  very  few  silver  ores  coDtainiBf  j 
arsenic  or  antimony  in  the  district  as  far  as  known  at  present   Tk* 

*  Estimated. 
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]ly  exoeptioD  in  this  respect  are  one  or  two  mines  on  the  Middle  Moun- 
do.  The  larger  quartz  ledges  carry  poorer  ores,  but  being  of  greater 
ctent,  they  promise  the  surest  investment. 

The  mines  are  situated  on  North,  Middle,  and  South  Mountains.    The 
irgest  bodies  of  quartz,  carrying  low-grade  ores,  are  found  on  the  east 
m  dope  of  South  and  on  Middle  Mountains. 
The  following  are  the  most  important  mines  of  the  district : 
The  Fisherman,  on  the  northwest  side  of  South  Mountain,  half-way 
own  the  foot-hills,  shows  very  extensive  surface  indications,  perhaps 
le  most  im£>ortant  on  that  slope.    The  work  done  consists  of  the  sink- 
ig  of  a  shaft  30  feet  deep,  which,  commencing  in  a  pocket  of  rich 
te,  out  of  which  $15,000  are  Siud  to  have  been  taken,  stops  in  solid 
olomite.    There  are  other  rich  croppings  along  the  supposed  line  of 
le  ledge,  but  the  hard  country  rock  disheartened  the  owners  and  work 
18  suspended.    A  ton  and  a  half  of  ore  from  this  mine,  worked  at 
"ftge^s  mill,  Austin,  yielded  $1,G32  per  2,000  pounds ;  five  tons  crushed 
t  the  Oregon  mill  averaged  $730,  and  70  tons  in  all  $400  per  ton. 

A  little  south  and  on  the  same  slope  are  the  Pearl,  Greengage,  Orleans, 
toaooke,  Laurel,  and  Berkshire.  They  have  recently  been  purchased 
y  Hooper,  Hunt  &  Co.,  together  with  Brobant  Creek  for  milling  pur- 
KMes. 

The  Amazon,  in  the  foot-hills,  is  owned  by  Mr.  Brooks  and  reputed 
0  be  a  good  mine. 

The  Nonpareil,  on  the  southeast  slope,  belongs  to  Hooper  &  Co.  The 
leposit  shows  a  preponderance  of  galena  and  sotiie  silver. 

Oo  the  north  of  the  mountain  are  located : 

The  Elvetica,  owned  by  Hawes  &  Co.,  carrying  silver  and  silver-cop- 
per glance.  It  is  opened  by  a  shaft  ten  leet  deep  and  shows  con- 
iiderable  ere. 

The  Sparta,  a  recent  location.  There  arc  very  extensive  croppings 
•0  this  proi)erty ;  one  solid  body  rises  ten  or  twelve  feet  above  the 
WDd  and  has  a  width  of  about  fifteen  reet,  showing  silver-coppei 
lance  throughout. 

The  Castle  Hock,  apparently  on  the  same  line  of  croppings^  is  situate 
D  the  other  side  of  a  mvine  intervening  bciween  the  two  claims.  Two 
Miys  of  ore  from  this  mine  gave  $203  and  $103  per  ton  of  $2,000 
Mods.    None  but  assessment  work  has  ever  been  done  on  this  claim. 

The  Young  America,  a  new  location  near  by,  is  parallel  to  the  Elvetica 
nd  Sparta.  There  is  quite  a  body  of  quartz  exposed  in  this  mine.  It 
lows  some  silver  glance  and  horn-silver ;  sample  assayed  $215  to  the 

NL 

The  Knickerbocker,  running  east  and  west  on  the  summit  of  the  ridge, 

•  in  old  location  owned  by  Hawes  &  Co.  In  a  shaft  50  feet  deep  the 
tposit  of  ore  is  exposed,  getting  narrower  toward  the  bottom.  There 
1]^  about  twenty  tons  of  ore  on  the  dump.  Considerable  has  been  milled 
ithout  roasting.    First-class  ore  yielded  $205,  second-chiss  $80  to  the 

ML 

The  Blue  Jay  is  a  neighboring  location,  on  which  only  assessment 
ork  has  been  done.  It  shows  some  silver  glance  and  chloride,  a  selected 
Maple  of  which  assayed  $422  per  ton. 

The  Pocahontas,  running  north  and  south,  has  somewhat  the  appear- 
Boe  of  a  contsict  fissure  vein.    At  least  a  ditch,  18  inches  wide  and 

•  bet  long,  exposes  a  remarkably  regular  west  wall  of  clay  and  por- 
kyiy.  Its  dip  is  peri)endicular5  its  width  ten  feet.  The  ore  is  not  very 
ch,  bat  uniformly  distributed,  and  the  entire  mass  is  probably  pay 
cL    Selected  samples  assayed  from  $232  to  $490  per  ton. 

Tlie  Grant,  parallel  to  the  foregoing,  is  about  one  hundred  yards  dis- 
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taut,  and  shows  the  same  arrangement  of  the  mineral  as  the  foregoing 
location.    A  selected  sample  assayed  $464  per  ton. 

The  Emmet,  Washington,  Mars,  Jefterson,  and  Noon  lie  close  together 
a  little  north  of  the  Pocahontas.  They  are  not  opened,  but  the  quality 
of  ore  found  in  the  croppings  encourages  further  development. 

The  Hiawatha  and  Marysville  lie  still  further  north,  show  good  croi»- 
pings,  and  no  base  metals.  A  sample  of  the  former  assayed  $64,  of  the 
latter  6^779  to  the  ton  of  two  thousand  pounds. 

The  Saddle,  near  the  Blue  Jay,  and  further  around  on  the  northeast 
slope,  the  Buckeye,  Desert  Queen,  Indian  Queen,  Last  Chance,  Union, 
Kev'cnge,  Mammoth,  Silver  Peak,  Vicksburg,  Arrah-na-Pogue,  Brick 
Pomeroy,  Shamrock,  I.  O.  U.,  Examiner,  Express,  Pumpkin  Pie,  Ben- 
tonville,  show  all  more  or  less  rich  croppings.  None  of  them,  however, 
are  sufficiently  opened  to  justify  an  opinion  as  to  their  value. 

The  Park  mine,  on  Middle  Mountain,  has  been  explored  similarly  to  the 
Fisherman,  and  was  abandoned  with  very  little  oi^e  in  sight.  Three  lots 
shipped  to  Belmont  yielded  $780,  $800,  and  81,480  per  ton,  respectively. 

On  the  North  Mountain  the  Yager,  the  Rainbow,  the  Superior,  and 
many  others  show  promising  cropiungs,  but,  as  on  all  the  other  loca- 
tions of  the  district,  the  work  done  up  to  the  present  is  insufficient  for  a 
decisive  test  of  value. 

No  doubt  many  of  these  mines  would  abundantly  pay  for  the  onthiy 
of  capital.  It  is  no  easy  task  to  select  out  of  some  four  hundred  loca- 
tions the  best  ones,  and  capitalists  should  therefore  intrust  this  task  to 
the  most  exi)erienced  professional  men  only.  The  working  of  such  miues^ 
too,  requires  the  greatest  professional  skill  and  circumspection.  The 
system  of  robbing  the  rich  outcrops,  and  then  abandoning  the  mines  as 
soon  as  the  harder  limestone  has  to  be  dealt  with,  must  be  discontiimed. 
Thorough  explorations  in  vertical  and  horizontal  directions  are  necessary 
before  extensive  mills  are  built;  miners  must  always  keep  in  mind 
that  a  system  of  vein  mining  is  out  of  place  where  there  are  no  veins, 
and  that  the  mining  laws  of  a  district  should  be  adapted  to  the  peculiar 
mode  of  occurrence  of  its  mineral  deposits. 

Without  the  aid  of  outside  capital,  the  mines  of  this  district  will  proba- 
bly never  be  developed.  At  the  same  time  they  ott'er  sufficient  induce- 
ment for  judicious  investment  and  exploration,  especially  since  White 
Pine  has  proved  that  limestone  has  hitherto  received  too  little  credit  fiw 
our  western  miners  as  a  mineral-bearing  formation. 

MOREY  DISTRICT. 

I  am  indebted  to  Mr.  D.  S.  Ogden  for  the  following  information : 
This  district  lies  about  seventy-five  miles  southeast  of  Austin,  and  fif- 
teen miles  north  of  Hot  Creek,  in  the  Diamond  range  of  mountains. 
Entering  the  main  canon  from  the  east,  it  rises  from  three  to  six  degrees 
for  a  distance  of  about  three  miles.  Upon  the  left  the  mountain,  riaing 
above  the  foot-hills  about  two  thousand  feet,  presents  a  very  rugged  aDd 
bold  front.  Its  northeastern  slope,  ext(*nding  for  about  five  thousand 
feet  at  an  angle  of  twenty  to  thirty-iive  degrees,  carries  the  outcrops  of 
ten  or  twelve  silver-bearing  veins.  Their  width  varies  from  four  to  4v« 
feet,  and  the  pay  streaks  in  them  are  from  six  inches  to  two  feet  thict 
The  surface  ore  presents  a  dark,  dull  appearance;  lower  down  a  bright- 
yellow  mineral  is  found,  probably  antimonate  of  lead,  which  yidds 
by  assay  8377  per  ton.  Small  lots,  worked  by  mill  process,  yielded 
$13t'5  to  $241  per  ton.  Two  of  these  veins  have  been  worked  to  a  limited 
extent  by  the  former  owners.  The  pay  streaks  near  the  surface  about 
one  foot  wide  had  widened,  at  a  depth  of  from  seventy- five  to  one  hundred 
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eet,  to  three  feet.  The  vein  matter  is  soft  and  easily  mined.  A  great 
leed  of  the  work  can  be  done  with  the  pick,  so  that  the  cost  of  mining  is 
edaced  much  below  the  general  average  in  Nevada.  The  veins  being 
f  sufficient  width,  very  little  country  rock  has  to  be  removed  in  sinking 
»r  driving.  The  whole  country  to  the  east,  north,  and  south  of  the  mines 
s  thickly  covered  with  the  kinds  of  wood  peculiar  to  Eastern  Nevada — 
lutpine  and  cedar.  Water  for  milling  purposes  is  abundant  on  either 
ide  of  the  mountain  on  which  the  mines  are  located.  Bunch  grass  is 
uiBciently  plenty  for  stock-feeding.  On  the  whole,  this  district  presents 
Qoch  better  facilities  for  successful  mining  than  a  majority  of  the  mining 
DOtions  of  the  State. 

The  company  working  these  mines  is  at  present  sinking  two  inclines 
od  driving  one  tunnel.  Part  of  this  work,  viz :  the  sinking  of  one  incline 
ikd  the  driving  of  the  drift,  is  performed  by  Chinese  laborers.  They 
lave  been  in  the  company's  employ  for  three  months.  When  first 
ogaged,  they  were  awkward  in  the  use  of  the  pick  and  drill,  and  could 
lot  perform  nearly  as  much  work  per  day  as  white  miners.  Now,  their 
rork  is  entirely  satisfactory.  Two  of  them  sink  five  feet  in  six  days  in 
t  shaft  five  by  nine  feet,  in  rock  which  has  all  to  be  blasted.  Two  others 
lie  driving  a  tunnel,  and  advance  one  and  a  half  foot  per  day  of  ten 
forking  hours.  White  miners  employed  on  the  same  work  before  could 
lot  do  any  more.  The  Chinese  show  good  judgment  in  selecting  the 
ilaees  for  the  holes  to  be  drilled,  and  are  very  exact  and  reliable  in 
tfflorting  ores.  80  far,  they  seem  to  be  equal  to  white  miners  in  all  the 
voik  intrusted  to  them. 

ELY  DISTRICT. 

Ely  district  is  near  Meadow  Valley,  about  one  hundred  and  forty  miles 
Motheast  of  Hamilton,  and  forty-five  miles  south  of  Patterson.  Quite 
momber  of  claims  have  been  taken  up  in  this  district,  and  many  of 
Ittn  are  highly  promising.  The  more  prominent  ones  are  the  Alvira, 
Bxfeet  wide,  assays  of  specimens  $150  to  $500;  the  Sunbeam,  four  feet 
rtde,  assays  $100  to  $450;  the  Harris  and  Pioche,  from  ten  to  twenty 
feet  wide;  the  Fallis,  a  well-defined  ledge,  assays  of  which  have  yielded 
M  high  as  $400 ;  the  Vermillion,  assays  from  $90  to  $4,000;  the  Tresoro, 
Ciiollne,  Louisa,  and  Montezuma,  all  assaying  well.  The  latter  ledge 
Mitains  some  native  silver,  and  crops  out  for  a  distance  of  over  five  hun- 
inri  feet  The  formation  is  limestone  and  slate.  The  climate  is  compar- 
^ely  mild,  and  grass  is  plenty,  so  that  animals  can  do  well  all  winter. 

SILVER  pauk  district. 

SBver  Park  district  is  a  new  district  situate  one  hundred  miles  nearly 
*•*  from  Hamilton,  and  twenty  five  miles  southeast  of  Patterson.  The 
•iaes  are  in  a  low  range  of  hills,  between  the  Shell  Creek  or  Patterson 
W  Shoshone  ranges,  on  two  hills  higher  than  the  rest.  The  country 
[J4 18  limestone  and  jwrphyrj';  the  gangue  of  the  veins  mostly  quartz. 
^the  first  hill  reached  from  the  Patterson  side,  a  very  large  out- 
*5p  of  quartz,  rumiing  at  right  angles  to  the  range  of  the  hills,  which 
•  northwest  and  southwest,  is  filled  with  rich  silver  ore ;  on  the  sec- 
•J,  called  Mineral  Hill  by  the  discoverers,  the  silver  ore  is  generally 
4o8ed  through  the  limestone  in  threads  and  pockets.  About  one  hun- 
itf  claims  have  been  located,  the  most  prominent  of  which  are  the 
her  Star^  Hasseyampa,  Miner's  Dream,  Mineral  Hill,  Savage,  Eureka. 
■Im  Stoomely  and  Nevada  Queen.  On  the  last-mentioned  claim  a  cut 
twenty-five  feet  has  revealed  a  body  of  ore  eight  feet  in  width,  all  ot 
tieh  appears  to  be  good  milling  ore.  The  country  in  the  neighborhood 
tbese^  mines  is  well  provided  with  grass,  wood,  and  water. 
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CHAPTER  XXI. 

WHITE    PINE    COUNTY. 

This  county  has  been  created  out  of  Lander  County  since  last  year's 
port,  and  many  of  the  mines  hereinafter  noted  were  described  in  that 
port  nnder  the  head  of  Lander  County.  The  boundaries  of  the  new 
UDt>*  are  laid  down  as  follows:  The  initial  i)oiut  of  starting  is  on  the 
»tem  portion  of  Shannon's  Station,  which  is  located  at  tne  western 
«e  of  the  Diamond  ranp:e  of  mountains,  and,  by  the  road,  forty  miles 
»t  of  Treasure  City.  The  exact  meridian  of  this  city  is  not  yet  estab-* 
bed,  but  it  is  not  far  from  thirty-seven  degrees  thirty  minutes  west 
)m  Washinp^on,  and  the  western  boundary  of  the  county  is  at  about 
irty-ei'irht  degrees.  From  Shannon's  station  the  western  line  runs 
ath  to  the  northern  line  of  Nye  County,  which  is  a  few  miles  north  of 
e  thirty-ninth  degree  of  latitude.  This  line  is  the  southern  boundary 
the  county  to  the  eastern  boun*dary  of  the  State.  The  northern 
•undary  line  passes  east  and  west  through  the  northern  portion  of 
unp  Ruby,  and  includes  the  overland  road.  The  county  has  an  area 
about  eight  thousand  square  miles.  The  districts  at  present  organ- 
?d  in  it  are  the  Diamond,  Newark,  Egan  or  Gold  Canon,  Hercules, 
)binson,  and  White  Pine.  Some  people  think  that  Patterson,  Cave, 
td  Grant  are  in  White  Pine  County,  but  surveys  will  certainly  prove 
em  in  Nye.  Mines  have  been  found  in  the  mountain  ranges  east  of 
e  Egan  range,  but  1  am  not  aware  at  the  present  time  of  any  districts 
ving  been  formed  there.  The  great  wealth  of  the  districts  mentioned 
well  known.  Egan  was  the  first  organized  in  the  eastern  part  of  the 
ate,  and  it  has  produced  a  large  amount  of  bullion.  The  organization 
Diamond  district  followed,  but,  although  a  great  number  of  mines 
ve  been  located  and  good  results  obtained,  it  cannot  boast  of  having 
pped  many  thousand  dollars  worth  of  bullion.  Many  tons  of  ore  have 
?n  taken  to  Austin  for  reduction,  and  the  value  of  the  mines  has  been 
)ved  by  mill  tests.  But  all  the  work  has  been  done  bj'  miners  unaided 
capital,  and  a  great  deal  could  not  be  accomplished  in  this  way. 
iiuond  district  is  on  the  western  slope  of  Diamond  Mountain,  a  little 
rthwest  of  Hiftrailton,  contains  wood  and  water  in  abundance,  and 
ny  advantages  favorable  for  making  it  a  lirst-class  district.  Hercules 
1  Robinson  districts  are  some  fifty  miles  directly  east  of  White  Pine, 
re  \\een  known  for  several  years,  and,  although  undeveloped,  are  in 
jb  favor  with  many.  They  are  located  in  the  Egan  range.  White 
ue  district  is  situate  near  the  southeastern  corner  of  the  county,  and 
!ludes  some  of  the  loftiest  peaks  of  the  State.  Its  unexampled  wealth 
now  known  all  over  the  world.  Treasure  City,  built  at  an  elevation 
0,000  feet  above  the  sea,  is  the  chief  town,  and  probably  the  highest 
y  in  the  United  States.  The  present  population  is  estimated  at  four 
oogand,  and  the  surrounding  towns  of  Hamilton,  Shermantown,  and 
bt?r  villager  in  the  district  add  twice  as  many  more.  Twenty -five 
ilea  west  of  White  Pine  is  Newark  district,  Hanking  the  eastern  slope 
Diamond  Mountain.  Its  mines,  as  far  as  developed,  prove  to  be 
"h.  The  lea<ling  metal  extracted  in  the  county  is  silver,  but  as  eco- 
>mical  mining  advances  much  wealth  will  be  reaped  from  its  mines 
lead,  gold,  copper,  antimony,  and  salt,  with  which  the  rocky  hills 
id  barren  plains  are  stored.  But  mining  will  not  represent  the  only 
sources  of  White  Pine  County.  Vast  areas  of  agricultural  and  graz- 
g  lands,  capable  of  supplying  its  own  inhabitants  with  provisions,  are 
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contained  in  its  boundaries.  It  is  already  noted  for  the  qaality  of  its 
beef  and  mutton  and  tlie  richness  of  the  butter  and  milk  produced  in  it 
The  suiface  is  made  up  of  alternating  ranges  of  mountains  and  valleyti, 
isolated  peaks  with  narrow  chasms,  broad  passes,  and  elevated  valleys. 
On  the  west  is  the  lofty  and  continuous  Diamond  range,  extending  north 
and  south  across  the  county.  At  its  eastern  base  is  the  broad  Newark 
Valley,  separating  it  from  the  White  Pine  range.  In  this  valley  are  vast 
area^  of  salt,  alkali,  and  soda  lands,  giving  it  the  appearance  of  desola- 
tion and  worthlessness,  but,  in  reality,  it  is  most  valuable,  as  it  funuBhes 
substances  which  cannot  be  dispensed  with  in  the  reduction  of  silver 
H)res  by  amalgamation.  Along  the  bases  of  the  mountains  are  large 
tracts  of  valuable  farming  land,  which  redeem  the  valley  of  its  featore 
of  barrenness.  The  northern  portion  of  the  range  bears  the  name  of 
Kuby  Mountains,  and  incloses  the  famous  Euby  Valley,  only  aportioa 
of  which  is  in  White  Pine  County.  No  extensive  valley  appears  to  be 
between  the  White  Pine  and  Egau  Mountains,  but  the  many  small  val- 
leys and  rolling  hills  aiford  superior  grazing  and  sites  for  many  produc- 
tive farms.  East  of  the  Egan  Mountains  is  the  extensive  Steptoe  Valley, 
flanked  on  the  ea«t  by  Shell  Creek  range.  Next  follows  Spring  Vall^ 
and  the  Spring  Mountains,  Snake  Valley  and  Snake  Mountains,  Antelope 
Valley  and  the  mountains  of  the  same  name.  The  eastern  boundaiy 
line  parses  through  Deep  Creek  Valley. 

Besides  the  mining  districts  above  mentioned,  quite  a  number  of  othen 
have  been  organized,  which,  although  perhaps  not  located  inside  the 
county,  are  closely  connected  with  it  as  the  starting  point  for  all  expedi- 
tions, and  they  will  therefore  be  mentioned  in  this  part  of  the  report 

WHITE  PINE  DISTRICT. 

The  opinion  in  my  last  report,  that  the  formation  of  White  Pine  is  a 
simple  and  not  anomalous  one,  remains  unaltered  by  subsequent  examina- 
tion. The  rocks  of  Treasure  Hill  are  certainly  all  sedimentary,  andw 
completely  exposed  as  to  dip  and  strike  that  nothing  more  than  a  caiebl 
and  patient  survey  of  the  surface  would  be  requir^  to  determine,  with 
considerable  accuracy,  the  geological  section.  This  is  at  present,  hov-' 
ever,  subordinate  in  practical  importance  to  the  question  of  the  character 
of  the  White  Pine  ore  deposits,  and  the  latter  question  is  to  be  couaid- 
ered  mainly  in  its  bearing  upon  two  viUilly  interesting  matters:  the 
probable  form  and  extent  of  the  deposits  already  opened,  and  the  caka- 
lations  or  natural  indications  upon  which  successful  search  may  be  made 
for  new  ones.  No  man  can  predict  the  efiect  which  future  discoveriei 
and  developments  may  exert  upon  all  present  theories,  and  what  I  mv 
suggest  as  my  opinion  upon  the  evidence  thus  fiir  produced  does  ihA 
even  pretend  to  be  a  complete  theory.  It  seems  to  me,  however,  that 
the  following  points  are  indicated  with  considerable  force  by  tike  JM- 
pecting  and  mining  operations,  as  well  as  by  the  original  superficial  sigBl 
upon  Treasure  Bill: 

1.  Many  of  the  deposits  are  clearly  connected  with  the  stratificatioB 
of  the  limestone.  They  follow  it  and  permeate  it  in  such  a  way  as  to 
hint  at  deposition  by  means  of  percolating  thermal  waters  carryiog  ii 
solution  mineral  salts,  and  accompanied  or  preceded,  or  both,  by  jets  or 
springs  of  solfataric  gases,  chiefly  sulphurous  acid.  Their  regalaritki  < 
and  irregularities  alike  resemble  those  displayed  by  ordinary  springld 
water,  permeating  the  crust  of  the  earth,  avoiding  some  stratai  satnitt^ 
ing  others,  filling  local  cavities  and  fissures  in  others.  Now,  if  ttuB  theoif 
be  correct,  it  is  most  likely  that  its  application,  as  far  as  the  mode  A 
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epoBition  is  concerned,  will  be  found  universal  in  this  limestone  hill, 
disrences  in  character  among  the  mines  must  be  explained  by  dififer- 
itoes  in  the  mold  or  form  receiving  the  deposit.  I  am  not  prepared  to 
ij  that  there  will  be  found  no  deep  fissure  veins  in  Treasure  Hill, 
licir  coexistence  with  the  stratified  deposits  is  possible,  but  not  yet 
roved,  nor  do  I  at  present  consider  it  highly  probable.  The  smooth 
rdte  running  east  and  west  on  the  Eberhandt  mine  are  susceptible  of  a 
iSerent  explanation,  and  one  which  seems  to  me  more  in  consonance 
rith  the  apparent  distribution  of  the  ore  in  layers  in  that  zone  of  two 
nndred  feet  width. 

&  Some  of  the  best  mines  in  the  district  show  deposits  between  a  cer-* 
lin  belt  of  arenaceous  date  and  limestone.  The  Hidden  Treasure, 
iheboygan,  Mammoth,  and  others  on  the  north  end  of  the  hill  are  exam- 
leB,and  one  of  the  remote  southern  mines,  the  California,  has  a  hanging 
raU  of  clay,  which  may  or  may  not  be  the  equivalent  of  the  same  slates, 
tetween  these  two  extremities  there  are  cross-breaks  or  slides  in  the 
Imestone,  certain  portions  of  which  have  been  elevated  more  than  others, 
0  Uiat  the  same  topographical  level  or  continuous  line  does  not  repre- 
ent  the  continuity  of  the  same  stratum  of  rock.  In  many  instances  a 
ii|(hly  metalliferous  layer  abuts  suddenly  upon  a  smooth  wall,  beyond 
rUeh  the  lithological  character  of  the  limestone  appears  so  different 
« to  suggest  that  it  is  in  reality  the  continuation  of  another  stratum, 
moght  opposite  to  the  first  by  a  change  of  relative  position  in  the  rocks. 

3.  It  will  be  seen  that  this  hypothesis  after  all  involves  the  recognition 
ifft  certain  sort  of  fissures,  such,  namely,  as  were  formed  after  the  deposits 
i  ore  and  quartz  had  been  made.  If  future  study  should  enable  us  to 
Ifltermine  in  each  case  the  direction  and  extent  of  movement,  one  might 
lad  the  continuation  of  such  deposits  of  value  as  are  suddenly  thus  cut 
iff;  and  this  question  would  be  of  immense  importance  on  deejper  work- 
B^  since,  if  this  theory  be  measurably  true,  there  must  be  accumula- 
iois  of  rich  ore  in  Treasure  Hill  that  do  not  crop  out  at  all. 

L  There  seems  to  be  a  difference  between  the  ores  of  the  eastern  side 
ad  sommit,  and  those  of  the  western  side  nearer  to  the  so-called  Base 
Mietel  range.  This  difference  may  disappear  in  depth ;  it  certainly  might 
to  expected  to  do  so  if  the  deposits  were  separate  fissure  veins,  but  it 
|iw  to  the  former  mines  at  present  a  very  tangible  advantage  in  purity 
of  ore  and  consequent  cheapness  of  successful  reduction. 

S,  The  ores  of  some  of  the  mines  are  containtMl  in  a  peculiar  vein  mat- 
tireonsistiDg  of  breccia  or  angular  fragments  of  silicifieKil  limestone  ce- 
■Wed  together  with  calcspar,  which  generally  fills  up  all  the  interstices. 
Aithis  spar  never  contains  any  silver  ore,  (so  far  as  I  have  been  able  to 
bn,)  it  seems  likely  that  it  is  the  latest  infiltration  into  the  mass.  The 
dver  ore,  generally  in  the  form  of  chloride,  but  frequently  as  sulphuret, 
m  even  as  native  silver,  is  found  incrusting  the  breccia,  penetrating  the 
Gtevices  in  threads  and  films,  and  disseminated  through  the  whole  text- 
Be  as  well  as  aggregated  here  and  there  in  irregular  chambers  or  pock- 
^  However  rich  the  ore  may  be  in  such  bonanzas,  it  has  never  failed 
^  riiow  traces  of  the  usual  vein  matter,  thus  indicating  that  it  differs 
■dy  in  quality,  not  kind  or  origin,  from  the  ordinary  ores  of  lower  grade. 
Kwbcless  it  would  be  extravagant  for  any  one  to  exi)ect  the  frequent 
tsdurence  of  rich  bodies  like  that  discovered  in  the  Eberhardt,  since 
iperienee  has  proved  such  occurrences  to  be  exceptional;  but  this  much 
lay  be  said  witii  truth,  that  the  White  Pine  limestone  is  a  peculiarly 
ivorable  matrix  for  such  bodies  of  ore,  and  that  they  may  not  impos- 
lily  ooctir  anywhere  in  these  argentiferous  strata,  where  cavities  orfis- 
lies  faurge  eDOOgh  to  oontain  them  have  been  formed  by  the  disintegra- 
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tion  or  solation  or  erosion  of  the  rock,  and  where  the  metalliferoas 
fluids  have  had  sufficient  access.  Traces  of  these  conditions  would 
necessarily  be  found  in  the  inclosing  rocks.  I  should,  therefore,  notei- 
pect  to  find  chambers  of  rich  ore  in  the  hard,  dense,  non-metalUferoag 
lime,  while,  on  the  other  hand,  I  should  regard  (in  default  of  any  more 
positive  indication)  a  layer  of  silicious  and  spathiferous  breccia,  show, 
ing  traces  of  silver  ore,  as  a  most  favorable  locality  for  their  occurrence. 
It  is  almost  impossible  to  give  anything  like  a  full  account  of  the  mining 
operations  of  the  district.  There  are  now  at  least  ten  thousand  mining 
locations  made,  and  it  would  be  the  labor  of  months  to  obtain  even  a 
list  of  claims  which  are  being  worked,  and  which  furnish  ore  in  qnan- 
titles  ranging  from  small  lots  of  a  few  hundred  pounds  per  montii  to 
twenty,  thirty,  or  forty  tons  per  day.  The  following  notes,  furnished  by 
a  gentleman  in  Treasure  City,  were  obtained  partly  by  personal  insi)ee- 
tion,  but  mainly  compiled  from  the  mention  made  of  the  different  mines 
from  time  to  time  in  the  local  papers. 

LOCATION  OF  THE  MINES. 

The  Wliite  Pine  mines  are  about  one  hundred  and  fifteen  miles  sonth 
of  Elko,  a  town  on  the  line  of  the  railroad  two  hundred  and  seventeen 
miles  west  of  Promontory  Point,  the  junction  of  the  Union  and  Central 
Pacific  railroads.  Several  lines  of  stages  run  from  Elko  to  Hamilton, 
the  county  seat  of  White  Pine  County;  time  seventeen  hours;  &re 
from  $15  to  $25  according  to  the  opposition  at  any  given  time.  The 
road  is  over  a  smooth  level  plain  for  about  one  hundred  miles  soath; 
thence  an  easy  grade  to  the  mines.  There  are  three  or  tour  well-graded 
roads  leading  to  the  summit  of  Treasure  Hill,  over  which  heavily  loaded 
wagons  pass  without  difficulty.  Freight  from  Elko  to  Hamilton  during 
the  dry  season  is  about  two  cents  per  pound. 

POPULATION. 

There  are  three  incori)orated  cities,  Hamilton,  Treasure,  and  8he^ 
man.  Treasure,  on  the  summit  of  the  hill  of  the  same  name,  is  the  lead- 
ing business  place,  although  there  are  probably  more  people  in  Hsunil- 
ton.  The  principal  mines  at  present  are  on  the  top  of  the  hiU  in  and 
about  Treasure  City,  and  the  majority  of  the  laboring  men  of  the  dis- 
trict are  found  there.  Hamilton,  at  the  base  of  Treasure  Hill,  has  a 
more  pleasant  location,  a  good  supply  of  water,  and  being  the  connty 
seat,  and  having  8ui)erior  advantages  for  milling,  draws  quite  a  popoto- 
tion.  No  census  having  ever  been  taken,  the  number  of  inhabitantsis 
not  known  with  any  certaintj%  and  is  varionsly  estimated.  The  Inland 
Empire  sets  it  down  at  15,000  for  the  entire  district,  an  area  twelve, 
miles  square.  This  estimate  would  require  a  distribution  somewhat  as 
follows:  Hamilton, 5,000;  Treasure, 4,000;  Sherman,  2,000;  other towM 
and  scattering,  4,000.  Many  think  this  estimate  is  about  twenty-live 
per  cent,  too  high  all  round.  Sherman  has  the  best  climate,  and  is  ^ 
most  pleasantly  situated  of  the  three. 

YIELD  OP  THE  MINES. 

From  such  statistics  as  I  have  been  able  to  obtain,  it  appears  that  tto 
total  production  of  silver  of  the  White  Pine  mines  from  the  month  (rf 
May,  1868,  to  the  1st  of  January,  18G9,  has  been  $968,813,  and  from  the 
two  mills  at  Shermantown,  irom  January  1  to  April  1, 1869,  $297,023; 
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:  a  total  of  $1,265,836.  From  the  two  mills  at  Hamilton  I  have 
eived  any  returns.  The  report  of  the  month  of  March  shows  a 
it  increase.  According  to  the  assessment  roll  returned  by  the 
assessor  for  the  quarter  ending  June  30,  1869,  the  ore  crushed 
drty-four  mines,  scattered  over  an  extent  of  country  six  miles  in 
by  three  in  width,  amounted  to  4,174  tons,  which  represented  a 
f  $412,814.  The  average  value  of  a  ton  was,  therefore,  $98  82. 
it  be  remembered  here  that  during  the  whole  of  April  and  the 
•  part  of  May  the  actual  bullion-producing  capacity  of  the  district 
lited  to  thirty  stamps,  while  for  no  part  of  the  quarter  over  sixty- 
re  in  actual  operation. 

following  is  a  complete  list  of  the  mines  having  made  returns  to 
essor,  the  number  of  tons  milled,  and  the  amount  of  bullion  pro- 


le  of  mine. 


nth 


onanlidat^^) 
id  Theresa... 
ver  GUncc. . 
kk 


ed  Chloritle 


ouoUdated) I 

idden  Treaaiirc. 


Tons. 

Value. 

115. 1049 

119.333  08 

60.08til 

11,849  ro 

6.0915 

2,926  CO 

343.03«J 

22,589  50 

7.1837 

41B  04 

239.0973 

10, 678  70 

10. 0077 

G6:i  66 

7.1650 

565  85 

4.00G4 

233  08 

4.1G59 

354  81 

931. 0751 

68, 132  01 

23.1606 

3,177  38 

5.1000 

165  00 

73.0280 

4,720  43 

14.0149 

4, 819  31 

744.000) 

110, 112  00 

42a 1091 

34. 512  78 

19.0585 

1.796  29 

Name  of  mine. 


Hidclen  Trcasnro,  flrat  ex 

Highland  Chief 

Inmistry 

Inimpoftancy 

Keyatono 

Naith  and  Melleno 

Pocotillo , 

Post  Hole 

Rattler 

Sage  Bush 

Steptoe 

Summit  and  Nevada 

Thunderbolt 

Virginia 

Willard 

Zubrick 

Total 


19. 1721 

1.1064 

175.0046 

2.0593 

64.0533 

.1160 

7.0032 

215l0000 

105.0785 

17. 1270 

15. 1910 

495.0000 

3.0299 

6.1814 

2.0015 

.1972 


4, 174. 0064 


Value. 


#2,189  42 
146  31 

14.688  56 
217  74 

12,070  11 

83  86 

213  06 

27,907  00 

2,690  00 

784  12 

478  65 

32,  810  20 

132  78 

498  10 

9,928  73 

197  00 


412,814  19 


T  the  law  $18  per  ton  of  the  gross  proceeds  of  the  mines  is  exempt 
ixation.  This  amount  deducted,  the  three  and  a  quarter  per 
IX  on  the  remainder  will  return  $11,093  65,  which  is  the  amount 
Que  accruing  from  the  mining  tax  in  this  county  for  the  quarter 
June  30. 
returns  made  from  July  1  to  20  are  given  in  the  following : 


Name  of  mine. 

Tons. 

Pounds. 

Yield 
per  ton. 

Total. 

nth 

153 
1 
3 

193  25 
311  65 
106  00 
6,874  19 
126  00 
390  00 
734  83 
122  40 
100  00 
190  00 
193  00 
307  00 
396  07 
346  67 
126  92 
340  00 
399  08 
57  50 
157  60 
130  93 

114, 114  25 
553  17 

1,550 

1,000 

548 

1,000 

371  00 

allansical 

1,883  50 
189  00 

'■d  Combinatiion 

1 

480 

2 

5 

8 

3 

179 

14 

3 

12 

12 

7 

187,200  00 

1.693  98 

612  00 

616 

reamire 

1,000 
500 

880  00 

::hief 

617  50 

34,308  00 

4.298  00 

697  83 

1 

714 

2,960  00 
1.523  04 

1,500 
618 

3,635  OU 
92  51 

2 

54 

5 

115  00 

7,510  40 
683  24 

1,300 

rding  to  the  statistics  gathered  by  Mr.  C.  B.  Dahlgren,  who  has 
DQch  time  for  that  purpose,  and  whom  I  consider  trustworthy 
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authority,  the  total  number  of  tons  worked  from  and  in  White  Phie  upt( 
July  1, 1869,  is  8,869.23 ;  value  of  bullion  produced,  $2,017,831 ;  averagi 
yield  per  ton,  $227  75 ;  average  fineness,  .963. 

PRINCIPAL  MINES  ON  TREASURE  HILL. 

In  order  to  describe  the  location  of  these  mines  understaudinglj, ; 
word  as  to  the  general  configuration  of  the  ground  is  necessary,  lii 
White  Pine  Mountain  range  is  quite  broad,  consisting  often  of  two  o 
three  parallel  ridges,  sometimes  quite  close  together^  sometimes  sprw 
more  widely  apart.  At  the  point  where  the  White  Pine  mines  ar 
located  there  is  a  spread  so  that  the  summits  of  the  two  nearest  ridw 
on  the  inside  are  five  miles  apart  Right  in  the  middle  of  the  valle. 
thus  formed  rises  up  Treasure  Hill,  10,000  feet  high  above  the  ses 
about  fifteen  hundred  above  its  immediate  base.  It  is  called  Tret 
sure  Hill,  but  it  is  in  fact  a  very  large  mountain,  which  is  longest  froi 
north  to  south.  A  line  drawn  through  its  immediate  base  from  north  t 
south  would  be  about  three  and  a  half  miles  long,  and  through  the  has 
from  east  to  west  about  a  mile.  The  summit  is  about  a  mile  and  a  hal 
in  length  from  north  to  south,  and  the  terminal  line  of  the  sammit  a 
each  end  is  very  plainly  marked  by  a  sudden  and,  at  the  south  end 
almost  precipitous  descent.  The  body  of  the  mountain  is  composed  c 
limestone  strata,  originally  horizontal,  but  subsequently  raised  from  tt 
eastern  side  so  that  the  strata  slope  now  at  an  angle  of  about  thir^ 
degrees  toward  the  west.  The  east  side  is  very  rough  and  precipitooi 
as  it  consists  entirely  of  the  jagged,  projecting  ends  or  sides  of  the  stnt 
so  tilted  up.  It  is  true,  these  are  worn  off  a  little  by  the  weather,  th 
action  of  frost,  snow,  heat,  and  rain,  which  constantly  loosen  little  purt 
cles  of  the  rock.  These,  borne  along  by  the  falling  rain  and  meltiB 
snow,  and  lodging  in  convenient  places  on  the  side  of  the  mountain,  fiffi 
little  banks  and  comparatively  flat  places  of  small  area,  where  the  seed 
of  the  indigenous  pines  and  mahoganies  find  room  for  a  stunted  growti 
This  portion  is  called  the  East  Side,  and  on  it  are  found  many  miM 
of  considerable,  and  some  of  primary,  importance }  among  the  lattf 
the  Hidden  Treasure,  near  the  crest  toward  the  northern  end,  tt 
Emersley,  a  little  below  the  last,  and  the  Pocotillo,  toward  the  souther 
end.  From  the  crest  to  the  western  ba«e  the  slope  is  more  gradual,  an 
the  surface  comparatively  smooth,  because  it  is  really  nothing  bat  th 
originally  flat  stratum  tilted  up  from  the  east  at  an  angle  of  thirty  degree 
StiU,  though  it  may  be  called  smooth  as  compared  with  the  eastern  8i|d< 
viewed  by  itself,  it  is  quite  uneven.  There  are  two  reasons  for  thii 
first,  a^  the  upheaving  force  was  not  perfectly  equal  at  aU  points  aloB 
the  line,  the  strata  were  not  uniformly  elevated  throughout  the  whol 
length  of  the  mountain.  Wherever  the  upheaving  force  was  greata 
the  strata  are  lifted  highest,  leaving  intermediate  depressions  along  ft 
line.  Again,  there  are  signs  indicating  that  there  was  at  places  such  a 
inequality  of  force,  that  the  strata  broke  across  from  east  to  west,  ao 
either  fell  back  below  the  level  of  an  adjoining  portion  or  remained  ati 
tionary,  while  the  adjoining  portion  continued  in  its  upward  coon 
Along  the  sides  of  these  transverse  ci*acks  there  are  signs  of  the  gratm 
and  grinding  of  the  rocks  upon  each  other,  and  the  scratches  on  the! 
surface  are  vertical,  showing  that  the  motion  which  made  them  wi 
vertical.  At  the  south  end  there  is  a  spur  and  a  sudden  descent  0 
the  small  table-land  thus  formed,  and  called,  with  the  neighborhooi 
the  South  Side  or  Sunny  Side,  is  the  Eberhardt,  and  farttier  down  tt 
CaJifomia,  Mazeppa,  and  numerous  other  claims.    The  second  cams 
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r  tbe  anevenness  of  the  west  side  is  the  imeqaal  erosion  of  the  strata. 
)me  of  the  strata  exposed  by  these  cross-breaks  being  softer  than 
hers,  wear  away  more  rapidly  and  leave  the  surface  very  irregular. 
Dthe  we^t  side,  beginning  at  the  sontheni  end,  is  a  smooth  area  called 
ogonip  Flat.  On  this  flat  are  found  the  Pogonip,  Othello,  Glacier, 
id  numberless  other  mines.  Next  on  the  north  is  another  flat,  csilled 
blonde  Flat,  where  some  of  the  most  important  mines  are  located, 
dll  further  north  are  Bromide  and  Bonner  Flats.  The  northern  slope 
'the  mountain  is  commonly  spoken  of  as  the  North  End.    In  the  folio  w- 

5  descriptions  mines  are  variously  spoken  of  as  being  on  the  East 
e,  Sunny  Side,  North  End,  Pogonip,  Chloride  or  Bromide  Flats ;  and 
fftitp!Qce  to  the  foregoing  description  of  the  localities  will  explain  their 
toation  at  once.  The  Base  Range,  beginning  at  the  foot  of  the  west 
de  of  Treasure  Hill,  runs  west  along  the  side  of  the  adjoining  moun- 
tin.  Bullion  Hill  is  a  little  hill  about  two  miles  noithwest  of  Treasure 
in.  Bine  Hill  is  located  close  to  Hamilton.  Treasure  City  is  built 
ong  the  summit  of  the  mountain,  on  the  west  side,  near  the  crest, 
iin  street  runs  parallel  with  the  crest  of  the  mountain,  and  is  from  two 
•  three  hundred  feet  from  the  summit.  Many  of  the  mines  are  on  this 
reet,  and  shafts  are  sunk  in  what  should  be  the  sidewalk.* 
Aurora  Consolidated. — At  the  south  end  and  on  the  west  side  of  the 
immit,  midway  between  Main  street  and  the  crest ;  one  of  the  leading 
ines;  located  in  the  fall  of  1867 — about  the  same  time  as  the  Eber- 
irdt  June  19, 1869,  it  had  50  men  at  work,  250  tons  of  ore  on  the 
imp,  and  was  extracting  20  tons  daily,  which  were  shipped  to  the 
ewark  mill,  thirty  miles  distant.  The  main  shaft  is  down  55  feet.  At 
depth  of  30  feet  a  breast  was  opened  to  the  north,  which,  at  the  time 
inspection,  was  18  feet  in,  12  feet  high,  and  25  feet  wide.  A  shaft 
itiier  north,  called  Last  Chance  shaft,  was  30  feet  deep,  with  a  drift 
QDing  northerly  40  feet  to  the  Iceberg  shaft,  which  had  a  depth  of  26 
it  Thirteen  feet  east  of  the  Iceberg  is  another  shaft,  from  which 
eie  was  a  drift  run  north  70  feet.  Two  hundred  feet  north  of  the  south 
le  is  the  Protection  shaft,  30  feet  deep,  and  in  ore.  July  3, 1869,  the 
[ft  connecting  the  Iceberg  and  Last  Chance  shafts  completed ;  drift 
rttieast  from  Iceberg,  in  90  feet,  with  an  air  shaft  tapping  it  at  50 
tt  in.  The  ore  breast  south,  30-foot  level,  showed  no  signs  of  depreci- 
<Hi.  July  10,  stock  quoted  at  $18.  (The  company  was  incor{>orated 
San  Francisco,  December  11, 1868;  16,000  shares;  capital  $1,600,000.) 
is  company  claims  that  its  location  covers  the  Earl  mine,  situated  on 
iin  street,  and  is  now  litigating  title  with  the  Earl  claimants.  A  tem- 
rary  iiyunction  has  been  laid  upon  the  Earl,  stopping  it  from  work. 
Atcrora  South. — Immediately  «outh  of  the  Aurora  Consolidated,  and 
»ted  at  the  same  time.  It  is  800  feet  in  length.  Prospect  shafts  have 
en  sunk  the  whole  length  of  the  location,  and  a  continuous  deposit  of 
ineral  was  found  from  the  starting  point  at  the  south  end  of  the  Aurora 
Misolidated  for  a  distance  of  400  feet.  The  main  works  are  a  few  feet 
ath  of  the  north  end  of  the  claim.  At  this  point  a  large  shaft  has 
«n  sunk,  and  a  drift  run  from  the  bottom  of  it  in  a  southerly  direction 
r  about  250  feet  The  deposit  of  ore  is  considered  to  vary  from  30  to 
N)  feet  in  width.  June  19, 1869,  was  working  70  men ;  at  that  time 
908tof  the  ore  extracted  was  taken  from  the  main  shaft,  before  referred 

*llaiiT  of  the  factn  herein  recited  are  taken  from  the  notes  of  Mr.  Giuu,  the  *^  mining 
c>I"  of  the  White  Pine  News,  and  were  made  np  by  him  from  actual  inspection  of  the 
iooii  and  pnbliahed  in  the  News  in  the  form  of  a  weekly  summary'.  They  wer«^  snb- 
^  tt  the  time  to  the  criticiam  of  thousands  of  persons  cognizant  of  the  factgi^^were 
■WsaUy  received  us  stoictly  correct. 
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to,  at  a  depth  of  30  feet,  and  from  a  cliaiuber  ruimiug  east  and  west. 
This  chamber  is  20  feet  deep,  20  wide,  and  58  in  length  from  east  u> 
west.  From  the  west  end  of  this  chamber  the  long  drift  stiirts  south. 
This  drift  was  run  to  "  trace  out^  the  Autnnni  and  Highland  Chief,  two 
separate  claims,  which  were  claimed  by  the  Aurora.  Litigation  instituted 
by  the  Aurora  to  eject  the  other  parties  from  the  ground  was  iK^nding. 
The  Highland  Chief  men,  satisfied  that  they  could  not  hold  the  gronnd, 
eft'ected  a  favorable  compromise,  and  surrendered  their  claim.  The  result 
as  to  the  Autumn  is  not  yet  decided.  The  main  shaft,  June  10,  was  down 
57  feet,  all  in  ore.  The  mhie  yielded  10  tons  daily.  At  this  date  cuts 
were  being  run  to  strike  the  ledge  further  south.  The  25th  of  June  the 
company  completed  a  shipment  of  200  tons  to  the  Big  Smoky  mill,  at 
Hamilton.  About  this  time  the  cuts  spoken  of  tapped  the  ledge  some 
300  feet  south  of  the  main  workings,  and  stnick  very  rich  ore,  with  some 
horn-silver.  The  company  then  suspended  shipments  of  ore,  awaiting 
the  completion  of  the  Stanford  mill  on  Sunny  Side,  near  Eberhardt  City, 
and  reduced  its  working  force  to  40  men,  which  number,  it  was  belieTed, 
would  be  able  to  extract  1,500  tons  by  September  1,  the  time  the  mill  wag 
expected  to  be  ready.  It  was  not  convenient  to  extract  a  larger  amoant, 
because  the  dump  piles  would  be  too  much  incumbered.  The  companjr 
is  incorporated  in  San  Francisco,  and  is  principally  owned  by  the  Stan- 
ford Brothers,  who  paid  $120,000,  coin,  for  it  to  the  original  locaton, 
one  of  Avhom  was  the  discoverer  of  the  Eberhardt.  The  mine  is  at 
present  under  the  superintendence  of  Dr.  Goodtellow,  and  ranks  in  pub- 
lic estimation  very  close  after  the  Eberhardt. 

Abercorn. — On  the  south  side,  below  the  line  of  the  Eberhardt,  and 
about  40  feet  north  of  the  California.  June  19, 18G9,  had  a  shaft  down 
12  feet  on  the  foot- wall  in  ore,  and  located  40  feet  northeast  of  the  main 
workings  on  the  California.  The  claim  is  spoken  of  as  being  noted 
chiefly  for  marking  a  distinct  line  of  upheaval  in  such  close  proximitif 
to  that  remarkable  mine. 

Addington. — On  Bromide  Flat,  May  29,  1869,  struck  a  body  of  vwj 
fine  ore  in  one  of  the  shafts.  The  two  shafts  called  the  east  and  wot 
shafts  are  connected  at  43  feet  depth  by  a  drift.  The  west  shaft  is  45 
feet  deep.  Considerable  ore  wan  taken  from  it,  but  some  time  before 
June  20  work  was  suspended  in  it  and  a  new  shaft  was  started  50  feet 
west,  which  on  June  20  was  down  about  45  feet,  without  having  readied 
ore.  On  the  43  foot  level  in  the  east  shaft  a  drift  was  run  south  in  oie, 
and  as  late  as  July  10  the^'  continued  to  get  ore  in  that  drift. 

Atd)i(rn  is  next  below  the  Addington;  was  in  ore  June  26.  some  of 
which  was  very  rich.  A  quantity  of  the  lower-grade  ore,  taken  from 
above  the  rich  strike,  was  sent  to  the  Newark  mill  to  be  tested. 

Albemarle. — Incorporated  at  San  Fnmcisco,  CaUfomia,  March  21, 
1869;  12,000  shares;  capital  stock,  $1,200,000. 

Blair  and  Banner  State, — At  the  bottom  and  on  the  west  side  rf 
the  canon  leading  down  between  Eberhardt  Bidge  and  Argyle  Hil 
June  17  a  shaft  had  been  sunk  through  spar  and  ore  to  a  depth  of  23 
feet,  and  about  35  feet  from  the  gulch  a  tunnel  had  been  driven  in 
which  had  just  tapped  the  shaft..  From  32  feet  of  this  tunnel  40  tons 
of  high-grade  ore  had  been  taken.  Tliat  raised  from  the  shaft  was  of 
an  inferior  quality,  being  mixed  with  spar,  but  nevertheless  milled  a* 
the  Monte  Cliristo  mill  $93  per  ton.  Ore  shows  on  all  sides  in  the  tnn- 
nel.  The  rock  is  extremely  hard.  Ore  was  sent  to  mill  July  10  at  tte 
rate  of  12  tons  per  day.  At  that  date  an  easterly  drift,  was  run  from 
the  tunnel,  which  earned  ore ;  the  surface  cut  running  east  ftt)m  the 
east  face  of  the  tunnel  was  down  about  7  feet 
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Blaclc  Hornet — On  south  side,  adjoining  and  parallel  to  the  California. 
The  ground  is  claimed  by  the  latter  company  as  being  a  part  of  its 
edge.  The  owners  extracted  considerable  ore,  and  then  bonded  the 
property  for  sale.  The  question  of  title  was  not  settled  up  to  July  10, 
1869. 

Bourbon, — .Tune  19,  had  a  shaft  down  28  feet,  from  which  an  incline 
11  feet  long  had  been  sunk.  A  fine  body  of  ore  was  here  met  with,  20 
tons  of  which  were  shipped  to  the  Big  Spooky  mill. 

Bromide  Tunnel  Company. — Incorporated  at  San  Francisco,  Febniary  27, 
1869:  30,000  shares;  capital  stock,  $3,000,000;  stock  quoted  July  3  at 
*3  80.  These  tunnel  companies  are  organized  for  prospecting  purposes. 
Ihey  select  what  is  supposed  to  be  a  favorable  location,  and  then  run  a 
tunnel  into  the  mountain,  expecting  to  strike  some  deposit  of  ore  which 
does  not  cross  or  has  not  been  located  on  the  surface.  Such  deposits  or 
vein«  are  called  blind  ledges,  and  if  any  are  discovered  by  the  workings 
of  such  a  company  they  become  its  property. 

Burnit. — On  Chloride  Flat.  Struck  ore  at  19  and  at  30  feet  depth. 
July  10,  commenced  drifting  southeast  at  a  depth  of  19  feet,  at  which 
point  they  had  two  feet  of  good  ore  in  the  shaft. 

Consolidated  Chloride  Flat  Company. — ^This  companj'  has  one  of  the 
best  properties  in  this  region,  and  conducts  its  business  on  as  large  a 
scale  as  any  company  in  Eastern  Nevada.  Their  mines  are  all  situated 
on  Chloride  Flat,  in  the  southern  part  of  Treasure  City,  near  Main  street. 
The  Bank  of  California  is  generally  supposed  to  be  the  prime  mover  and 
largest  owner  iu  the  company.  The  first  rich  discoveries  made  on 
Chkiride  Flat  were  taken  up  by  the  Gennesee,  Indiana,  Stonewall,  and 
several  other  companies.  The  moment  the  rich  ore  was  found  a  thou- 
nod  other  locations  were  made  in  the  immediate  vicinity.  Hundreds 
ofsliaftd  were  sunk  and  almost  everj^  one  of  them  struck  rich  ore.  Soon 
the  theory  was  started  that  the  ore  in  that  section  was  deposited  in 
horizontal  strata,  extending  underneath  the  whole  fiat,  and  consisting 
of  successive  layers,  one  underneath  the  other,  separated  from  each 
other  by  sheets  of  limestone.  In  the  midst  of  the  general  excitement 
fhe  agents  of  the  Bank,  it  is  said,  quietly  began  searching  the  records 
oflocation.  They  soon  found  that  about  a  dozen  old  locations  were 
■ttde  a  year  and  a  half  before  the  excitement  began,  and  that  most  of 
thene  locations  called  for  four  or  five  hundred  feet  each  way  from  the 
Botice,  sufficient  to  cover  the  richest  i)ortion  of  the  flat  if  the>'  could  be 
lU  consolidated  into  one  company.  They  hunted  up  the  owners  of  these 
!4flcr.::. IS  and  quietly  purchased  them  all.  AVhen  these  preparations 
^'ere  fully  completed,  they  consolidated  all  the  titles  into  one  company 
tud  began  work  upon  the  old  locations.  AVhei*ever  they  saw  a  i)romis- 
ing  mine  in  the  immediate  neighborhood,  within  the  radius  of  any  of 
their  claims,  they  nin  a  drift  into  it  immediately,  and  ran  the  occupants 
UQt.  By  reason  of  this  peculiar  system  of  working  they  have  the  ground 
'Jompletely  honeycombed  underneath  quite  an  area.  They  have  some 
three  thousand  feet  of  tunnels  already  run  and  still  the  work  goes  on. 
The  ore  is  connected  throughout  all  these  workings.  Much  of  the  ore 
i»  exceedingly  rich;  portions  of  it  sometimes  yield  as  high  as  eighty-five 
P^r  cent,  of  its  weight  in  silver,  or  something  like  $27,000  per  ton.  This 
<^ooi|)any  employs  more  men  and  raises  a  larger  amount  of  ore  than  any 
^Hber  in  the  district.  The  force  employed  varies  from  one  hundred  and 
^enty^o  one  hundred  and  fifty  men.  The  average  daily  yield  is  about 
^ort>'  tons  of  ore.  Nearly  all  of  the  ore  is  packed  to  the  mill  on  mules. 
the  sight  of  the  long  trains  filing  through  the  streets,  urged  on  by  their 
^tiarthy  arrieraSj  would  make  a  Spanish  miner  feel  quite  at  home.    The 
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bulk  of  the  workings  are  very  near  tlie  surface,  the  greater  ]M)rtiou  be- 
ing on  the  30-foot  level.  The  ore  is  hoisted  through  a  dozen  or  luorv 
diSereut  shafts,  which  also  serve  for  ventilation.  The  Genuesee  U  the 
deepest  shaft.  It  was  down  145  feet  July  10,  and  most  of  the  my 
through  ore;  good  ore  is  found  in  the  bottom.  The  intention  igto 
drive  the  shaft  on  steadily  until  a  depth  of  500  feet  is  reached.  Tiw 
stock  sells  for  from  $12  to  $13  per  share.  The  company  was  iocor 
porated  in  San  Francisco,  California,  December  23,  1809.  Fifty  thoa- 
sand  shares,  capital  stock  $5,000,000 ;  $12  per  share  would  be  $()00,UUU 
for  the  mine. 

California, — This  is  the  most  noted  mine  on  the  south  side  below  the 
Eberhardt.  It  wius  bought  from  the  original  locators  in  July,  1808,  ^ 
John  Mofi'et,  and  by  him  sold  to  one  of  the  Stanford  brothers,  of  Cali- 
fornia, in  December  of  the  same  year,  for  $50,000  coin.  At  the  time 
this  i)rice  was  paid  for  it  there  had  not  been  much  over  $1,000  worth  of 
work  (lone  on  it.  The  Staufords  began  stripping  the  dirt  off  the  ledge, 
and  very  soon  imcovered  it  for  400  feet  in  length,  finding  it  very  uni- 
form in  its  course  and  width.  The  mine  is  situated  about  one  mile 
south  of  the  Eberhardt.  It  is  50  feet  wide ;  hanging  wall,  red  shaly 
rock  ;  foot- wall,  limestone.  The  ore  is  rich  in  chloride  and  bromide  of 
silver.  There  is  more  of  the  latter  present  at  this  mine  than  in  a^y 
other  mine  in  the  district.  The  crushed  ore,  up  to  May  13,  yielded  froM 
$300  to  $1,000  per  ton.  The  course  of  the  "  vein"  is  east  and  west;  the 
dip  48^  south.  Much  of  the  ore  resembles  the  cinders  of  a  blacksmitUs 
forge,  mixed  with  ashes.  The  company  has  never  employed  a  very  huge 
force  of  men  in  the  mine,  as  they  have  been  busy  since  its  porchaie 
erecting  their  mill  at  Eberhardt  City — the  Stanford  mill  spoken  of  ii 
connection  with  the  Aurora  South.  June  19  they  had  400  tons  of  ore  oa 
the  dump,  besides  100  sacks  of  175  iK)unds  each  of  selected  ore,  wofth 
$1,000  per  ton.  July  2  the  hist  of  120  sacks  of  this  rich  ore  was  diipped 
to  the  Big  Smoky  mill  for  reduction.  It  was  expected  they  would  iMfS 
2,000  tons  of  the  average-grade  ore  ready  for  the  mill  Septemb^  L 
The  mine  is  worked  by  shafts  and  connecting  drifts.  InoorporaM 
January  29, 1809 ;  15,000  shares ;  capital  stock,  $1,500,000;  800  feet  ia 
the  location. 

Comstock, — On  south  side,  in  Mahogany  Gaiion,  below  the  Eveni^ 
Star  and  Banner.    The  company  owns  three  ledges,  all  in  slate.  A  tu-    j 
nel  has  been  run  on  the  middle  ledge.    Some  very  rich  chloride  orevai   | 
found,  several  tons  of  which  have  been  smelted  at  Shermantown. 

Constitution, — On  Pogonip  Flat.-— June  19,  had  a  shaft  down  20  and  u 
incline  30  feet.  Both  are  connected  by  a  drift  30  feet  in  length.  A  Dae 
body  of  ore  was  exposed  in  the  breast  to  the  west,  and  about  30  tool 
were  on  the  dump. 

Copper  Glance. — On  Argyle  Hill. — **  Vein"  claimed  to  be  100  feet  wide^ 
The  shaft,  6o  feet  deep,  passed  through  three  feet  of  good  ore,  at  a  deplh 
of  45  feet. 

Croic  W;ii7.— On  Chloride  Flat— The  shaft  is  28  feet  deep. 

Cora, — On  Mazeppa  Flat. — The  shaft  is  55  feet  deep,  and  exposes  oM 
the  Siime  as  a  drift  once  forced  it  northward. 

Cerro  Pasco,  on  Radical  Hill,  has  followed  a  beautiful  foot-wall,  iritt 
an  incline  49  feet  deep,  through  a  body  of  fair  ore,  the  entire  distanoe. 

CMrter  Oak,  belonging  to  the  White  Pine  Mutual  Milling  and  Mmmg 
Company,  is  situated  on  the  east  side,  toward  the  north  end ;  ;i4)0iM 
the  Emersley,  of  which  it  is  a  Cvontinuation,  and  is  almost  due  noitb  of 
the  Hidden  Treasure,  and  about  500  feet  below  the  summit  May  17 
the  shaft  was  50  feet  deep,  and  contained  good  ore  all  the  way.   A 
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rge  amoant  has  been  reduced  at  their  mill,  in  Hamilton,  parts  of  which 
elded  $450  per  ton.  Some  of  the  ore  found  at  50  feet  depth  hab  a 
jht  yellowish  green  color  when  taken  out,  but  on  exposure  to  the  sun 
changes  to  a  purplish  hue.  The  mine  is  owned  in  Philadelphia^  and 
as  located  June  10, 1868.  It  contains  chloride  and  suli)hide  of  silver, 
be  vein  is  believed  to  be  30  feet  wide.  July  10,  1869,  the  shaft  was 
iwn  70  feet.  The  north  drift,  in  12  feet  from  the  35-foot  level,  was  in 
SO  ore. 

CoBteel. — Claimed  to  be  an  eastern  extension  of  the  California.    Struck 
«  similar  in  character  to  the  California  on  June  30. 
Cheater. — July  10,  had  out  20  tons  $115  ore  from  a  shaft  42  feet  deep, 
cated  on  a  vertical  ledge  3  feet  wide. 

JM/.— June  10,  had  eighty  tons  of  ore  on  the  dump;  shipped  25  tons 
iree  days  before ;  was  taking  out  about  4  tons  daily.  The  shaft  is  round 
id  vertical,  20  feet  in  diameter,  and  24  feet  deep.  A  drift  to  the  north 
«s  in  14  feet  in  a  large  body  of  line  ore. 

Double  Eagle. — Pro^wrty  of  the  White  Pine  Mutual  Milling  and  Mining 
ompany,  near  Virginia  street,  between  Main  and  Union.  Found  good 
re  at  a  depth  of  alK)ut  20  feet.  The  shaft  is  being  sunk  deeper. 
Boran — i)wned  by  Pogonip  Silver  Mining  Company,  J.  li.  Murphy, 
Bperinteudent.  Struck  ore  at  38  feet,  which  ranged  from  823(>  to  $722 
cr  ton.  Drifted  on  this  awhile,  and  then  continued  sinking.  The  vehi 
taods  nearly  vertical. 

Dreadnaught — On  south  side,  near  the  head  of  Mahogany  Canon,  on 
be  eastern  slope  of  Eberhardt  Kidge.  July  3,  had  a  shaft  20  feet  deep, 
Mtween  smooth  walls  7  feet  apart,  and  nearly  vertical.  Quartz  and 
one  chloride  are  found  in  the  bottom. 

BberhardL — ^This  being  the  leading  mine  of  a  district  which  is  attract- 
iff  so  much  attention,  a  full  description  of  it  w411  be  given  here. 
Just  at  the  south  end  of  the  summit  of  Treasure  Hill  seems  to  have 
tai  an  immense  break  running  east  and  west  across  the  strata.  A 
ium  200  feet  wide  was  opened.  The  ground  to  the  south  of  this 
skaam  is  several  hundred  feet  lower  than  that  immediately  north  of 
it^and  lies  for  some  distance  comparatively  level.  In  this  chasm  the 
Eberhardt  mine  is  located.  The  deposit  of  ore  and  gangue  fills  the 
vMe  of  the  opening  made  by  the  break.  The  gangue  is  comi)osed  of 
iMirtone,  quartz,  and  spar.  The  ore  proper  is  very  irregularly  depos- 
M.  lying  sometimes  in  horizontal  sheets,  occurring  at  other  time^  in 
be  shape  of  large  pockets  of  all  shapes.  Large  lumps  of  pure  chloride  of 
ilver,  aome  of  them  weighing  over  a  hundred  pounds,  are  found  so  pure 
bat  a  nail  may  easily  be  driven  into  an}'  part  of  them,  the  same  as  into 
bar  of  lead.  A  silver  coin  laid  ui)on  these  pieces  and  struck  smartly 
^th  a  hammer  or  .sledge  will  leave  its  impression  as  distinctly  as  a  seal 
u  soft  wax.  While  there  is  a  large  amount  of  this  exceedingly  rich 
ftj  there  is  a  hundred  times  the  quantity  of  ore  of  ordinary  richness, 
ay  worth  $100  per  ton,  and  this,  like  in  all  mines,  must  be,  of  course, 
be  main  reliance  for  the  profitable  working  of  the  mine  in  the  future. 
The  ore  was  found  very  near  the  surface.  The  first  work  done  was 
Itogether  by  open  cuts  and  sinking  directly  on  the  surface,  the  same 
« in  a  stone  quarry.  Hundreds  of  thousands  of  dollars  were  taken  out 
a  this  way.  Then  shafts  were  sunk  and  drifts  run.  The  main  shaft  is 
lown  now  about  two  hundred  feet ;  it  shows  no  particular  variation  in 
he  manner  of  deposition  of  mineral.  No  bodies  of  ore  equal  to  that 
Qt  by  the  first  workings  were  found  in  the  shaft.  Of  course,  this  does 
lot  at  ail  go  to  prove  that  there  are  no  other  such  bodies  in  the  ledge, 
imply  be^Mue  there  is  no  particnlar  reason  for  their  occurring  at  any 
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particular  place  except  the  fa<»t  tbat  cavities  Large  enough  to  contain    i 
them  must  have  existed  at  the  time  the  ore  was  deposited.    The  loca-    ; 
tion  of  these  cavities  is  accidental,  and  though  one  shaft  might  be  sunk    i 
one  tlumsand  feet  without  striking  one,  another  shaft  a  few  feet  distant    1 
might  cut  numbers  of  them.    Probably  the  best  way  to  find  them  is  to     ■ 
follow  the  threads  of  mineral  through  the  vein  matter,  which  prol>ahiy    ; 
connect  the  larger  bodies.    On  June  19  the  mine  was  employing eijrbty    I 
men,  twenty-one  of  whom  were  employed  on  dead-work.    Twentj'ton* 
per  day  were  being  taken  from  the  face  of  the  hill  and  five  tons  from 
the  mine ;  twenty  of  which  w(Te  only  sent  to  the  mill.    The  Keystom* 
shaft  on  the  north  wall  was  down  200  feet  and  was  still  in  good  ore. 
A  drift  driven  a  distance  of  180  feet  west  from  this  shaft  showed  oi-ethe    " 
entire  length.    The  Blue*  Bell  shaft  on  the  south  wall  was  down  lOOfecL    \ 
»Tuly  3  the  mine  was  sending  22  tons  of  ore  to  mill  per  day.    Aboattbe 
same  amount  was  raised.    8even  tons  of  it  (very  rich)  were  daily  takei  . 
from  a  chamber  immediately  north  of  the  Blue  Bell  shalt.    Tliis  chamber   i 
was  th(»n  100  feet  long,  30  feet  wide,  and  13  feet  high ;  its  base  being 40fi*t    ■ 
from  the  surface.  '  The  south  wall  is  nearly  p(»ii)endicular,Jwhile  the  uorth 
Avail  dips  simth  at  an  angle  of  82^.    The  drift  nuining  west  along  the 
north  wall  from  the  Keystone  shaft  is  80  feet  below  the  surface  and  was 
(July  3)  180  feet  in  length,  showing  a  seam  of  clay  about  two  incbe« 
thick  along  the  wall.    At  that  time  work  was  suspended  on  the  drift 
From  the  same  level  in  this  shaft  a  drift  was  being  pushed  sonth  in    : 
the  direction  of  the  Blue  Bell  shaft  with  which  it  is  intended  to  make 
another  connection  on  that  level.    From  the  Blue  Bell  shaft  on  the 
south  wall,  at  a  depth  of  187  feet,  another  drift  is  being  run  north  to  the 
Keystone  shaft.    There  will  then  be  three  connections  from  the  north  to 
the  south  wall,  a  distance  of  200  feet  between  the  Keystone  and  Blue 
Bell  shafts,  viz :  at  the  respective  depths  of  40,  80,  and  187  feet    Jnly 
10  the  usual  amount  of  22  tons  per  day  was  still  being  sent  to  the  mill 
At  this  date  they  had  1 00  tons  at  the  mill  and  over  300  tons  on  the  dompa 
Thecapacity  of  tiie  company's  mill  at  {Shermantownisl4tonsperday.   Ii 
the  K(\vstone  shaft  a  large  body  of  high-grade  ore  is  met  with  at  ad^A 
of  105  feet,  while  the  bottom  is  also  on  ore,  less  concentrated  butrf 
good  quality.     This  shaft  will  not  be  sunk  deeper  at  present^  aa  tka 
depth  already  attained  is  very  trying  to  a  common  windlass  and  wge. 
The  Eberhardt  was  the  lirst  mine  in  White  Pine  to  reduce  thewagei 
from  $o  to  84  per  day.    This  was  done  in  July,  1869.    A  strike  and 
some  trouble  for  a  few  "days  followed,  but  order  was  soon  restored.   The 
uun(^  and  mill  were  incorporated  in  San  Francisco,  California,  March 6^ 
1809;  120,000  shares;  cai)ital  stock,  $12,000,000. 

Evenhuj  iStar. — South  side,  in  Mahogany  CaOon,  near  Blair  and  Bae- 
ner  State ;  incorporated ;  40.000  shares ;  capital  stock,  $4,000,000.  Ledge 
was  stripped  to  a  width  (or  length)  of  140  feet  and  no  bouuaaries  fooiid 
In  general  appearance  it  resembles  the  California,  but  the  ore  is  diflTereit 
and  seems  to  be  richer.  It  is  spoken  of  as  the  largest  compact  ledgB 
in  the  district.  June  26,  had  a  cut  30  feet  long,  12  feet  wide  and! 
feet  deep  in  ore,  in  which  horn-silver  was  freely  distributed.  The  cob- 
l)any,  as  at  present  organized,  is  a  consolidation  of  the  Evening  Sttr 
and  Mahogany  mines.  Mr.  Greenleaf,  formerly  of  the  California  miii^ 
is  conducting  the  works.  Up  to  July  10  the  workings  were  most  satie* 
factory. 

Eantcrn  Slope  Tunnel  Company. — East  side  of  Treasure  Hill,  abort 
800  feet  below  the  summit  and  directly  opposite  Treasure  City.  Loca- 
tion nmde  December,  1808 ;  work  began  March  2, 1869.  May  30,  in  Ml 
feet.    The  first  100  feet  passed  mostly  through  slate,  which,  in  souie 
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loes^  was  very  hard,  in  others,  damp  and  soft.  June  IG,  the  second  100 
t  were  completed.  The  tunnel  here  parsed  throngh  a  formation  of 
lestone,  mixed  with  spar.  Here  and  there  small  cavities  exist  in  tbe 
leetone,  and  extensive  seams  inter\"eue  between  tbe  rock  and  spar. 
e  month  of  the  tunnel  is  east  of  the  main  line  of  upheaval  of  Treasure 
11,  as  shown  in  the  tunnel,  where,  for  the  first  100  i'eet,  the  rock  dip.^ 
St;  and  then  changes  to  the  west,  dipping  with  the  body  of  the  hill. 
iBt  of  tunnel,  $15  i)er  foot  for  the  first  150  ieet,  which  is  chea])er  than 
Simon.  Incori)orated  in  San  Francisco,  California,  February  7,  1800 ; 
,000  shares:  capital  stock  $1,000,000. 

ExeeiAior. — North  end,  Mow  the  Mammoth;  800  feet.  Located  Decern - 
r,  18(>8.  Owned  by  Dunne,  Motiett  &  Freeman ;  8  feet  wide ;  dips 
tst  30O.  Has  all  the  appearance  of  a  fissure  vein.  Shows  a  fine  body 
vein  matter,  jmncipally  composed  of  spatliiferous  breccia,  mixed  with 
gnlar  fragments  of  silicified  limestone.  Ore  assays  from  $50  to  85,000. 
iloride  of  silver  (horn-silver)  is  found  in  it,  which  will  assiiy  $20,000 
the  ton.  The  location  is  exceedingly  favorable  for  working. 
Exeelmar. — On  the  west  side,  toward  the  north  end,  below  main  street, 
d  just  below  Rice's  toll-road ;  800  feet.  Located  November  12,  1807. 
jdge  runs  east  and  west;  stripped  250  feet.  On  the  east  end  of  this 
ripping,  a  drift  has  been  run  about  20  feet  along  the  ledge.  About 
feet  west  from  this,  a  drift  is  being  pushed  north  into  the  hill,  the 
ttom  of  which  is  in  vein  matter,  quartz,  and  spar,  for  its  entire  length, 
'feet.  The  ledge  is  nearly  horizontal  for  some  distance  in,  appearing 
dip  at  a  greater  angle  toward  the  western  end  of  the  claim  than  else- 
boe.  There  are  three  north  drifts  from  the  east  and  west  cut,  only 
le  of  which  is  being  pushed  at  present — the  most  easterly.  The  other 
roare  in,  one  about  25  and  the  other  20  feet,  both  on  the  ledge.  C(m- 
lerable  low-grade  ore  has  been  taken  from  the  mine.  Incorporated ; 
ipital  stock  $1,600,000. 

Edip^e  Consolidated,  (Eclipse  and  Umatilla. J — •June  26,  had  500  tons 
ore  out,  5  tons  of  wliich  were  sacked  for  shipment  to  San  Francisco. 
Us  lot  was  estimated  to  mill  over  $1,000  per  ton.  Main  shaft,  75  feet. 
Mring  through  a  fine  body  of  ore  at  the  surface,  it  penetrated  solid 
Mtooe  for  ^  feet,  and  again  stnick  into  ore.  It  is  now  being  pushed 
Vh  the  intention  of  sinking  to  a  depth  of  200  feet.  East  drift  in  03 
et,  all  the  way  through  vein  matter,  mineral,  and  spars.  South  drift 
1 70  feet ;  July  10,  the  shaft  had  reached  a  depth  of  82  feet,  and  struck 
Mrich  ore  in  the  bottom. 

Ewiersley. — East  side,  below  Hidden  Treasure,  south  of  Charter  Osik, 
nother  location  in  the  same  vein.)  A  very  large  vein  running 
fth  aod  south,  and  dipping  west,  800  feet  in  the  location.  June  26, 
18  reported  to  have  b^n  sold  East  for  $80,000.  It  is  considered  to  be 
11  worth  tbe  money. 

Eggiestan  <£•  Brotcn. — Located  July  22, 1868,  on  north  end ;  July  3; 
incline  to  the  west  had  followed  down  on  the  foot- wall  at  an  angle  of 
*lo  a  depth  of  23  feet,  where  vertical  sinking  was  commenced,  the 
gfi  being  found  to  stand  perpendicularly  at  that  point. 
^faofr.— On  the  brow  of  the  mountain  at  the  commencement  of  the 
tthem  slope,  directly  west  of  the  Eberhardt,  and  commonly  thought 
be  in  the  same  transverse  fissure^  the  01x3  resembles  that  from  the 
erhardt.  Location  1,600  feet,  beginning  at  the  westerly  line  of  the 
t  west  extension  of  the  Eberhai^t.  Bordering  it  on  the  north  is  a 
;e  limestone  cliff  which  forms  the  north  wall  of  the  great  Eberhardt 
e,  and  which  there  is  every  reason  to  think  constitutes  also  the  north 
II  of  the  Glacier.    The  mine  is  owned  principally  in  the  East,  being 
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the  property  of  the  White  Pine  Mutual  Milling  .and  Miuin;^  Company, 
and  work  is  being  vigorously  prosecuted.    June  19,  had  a  35-foot  sbatt 
in  a  10  foot  body  of  fine  ore.  "  The  incline  from  the  west  was  down  20  ftet 
between  {wo  well-defined  wells  lined  with  clay ;  but  the  fissure  seetoel 
to  have  lost  its  ore  near  the  surface,  which  had  given  place  to  fragmeflti    : 
of  limestone  and  spar.    Next  to  the  north  wall  in  the  incline,  ore  and    ; 
more  compact  vein  matter  was  appearing.    June  20,  the  incline  was  dowa    : 
along  the  north  wall  14  feet,  still  in  hanl  limestone  with  seams  of  spar. 

Oold  Hill June  19,  had  penetrated  a  cap  of  limestone  with  a  12-lM)t    i 

shaft,  and  struck  a  body  of  good  ore. 

€r€orgia. — Mahogany  Gaiion,  on  south  side. — June  19,  had  a  cut  akmg    , 
the  ledge  140  feet,  shaft  35  feet,  and  a  few  tons  of  gQod  ore  on  the  dnrnpi 
June  26,  struck  good  ore  at  38  feet  in  the  shaft. 

Chreat  Union  Tunnel  Company. — ^Three  thousand  feet  square.    LocaM   ] 
February  22, 18G9,  on  east  side,  2,000  feet  below  the  summit,  oppoote 
the  center  of  Treasure  City.    Incorporated  in  San  Francisco,  California;   j 
60,000  shares ;  capital  stock,  $6,000,000.    Some  of  the  heaviest  capitaliaU 
of  San  Francisco  are  the  locators.    Tunnel  was  in  100  feet  June  15,  sod 
work  going  on. 

Good  Omen. — ^East  side,  on  Pocotillo  Flat,  just  south  of  the  PoootiOo 
mine.  June  19,  was  idle,  with  a  small  quantity  of  good  ore  on  the  dnmp^ 
which  was  taken  from  the  west  drift  at  the  bottom  of  a  16-toot  shaft 

Chuardian. — East  sloi>e  above  Pocotillo  Flat,  a  little  north  of  the  fine 
of  the  Eastern  Slope  Tunnel  Company.  Jidy  3,  had  a  cut  of  18  fteki 
bottom  and  sides  in  good  ore ;  6  tons  on  the  dump.  It  is  a  ^  pnleD* 
tion"  location  of  the  Sentinel  mine;  both  owned  by  the  same  partial 
and  treated  as  one  property.  July  10,  was  building  up  a  large  dump  at 
pay  ore.  Had  a  shaft-  down  12  feet,  and  intended  to  begin  work  on  tta 
Sentinel  shaft  soon. 

Qraitan. — July  3,  was  taking  ore  (mixed  with  base  metal)  from  a  31- 
foot  breast. 

Hidden  Treasure. — ^Tliis  was  the  first  mine  discovered  on  Treiflua 
Hill.  The  locality  was  shown  to  A.  J.  Leathers,  the  blacksmith  of  tta 
Monte  Christo  Company,  by  an  Indian.  But  the  unusual  formatUAaf 
the  deposit  bewildered  him  so,  that  for  fear  of  missing  the  lisdge,  ka 
did  not  locate  his  claim  until  the  middle  of  September,  and  not  beiM 
he  had  drawn  Mr.  Marchand,  the  superintendent  of  the  Monte  Chiiala 
Company,  into  the  secret. 

When  the  Ebcrhardt  and  other  mines  were  discovered,  the  exciteMWl  . 
began,  and  the  district  was  soon  filled  with  people.    The  Hidden  TnM> 
ure  still  holds  its  rank  as  one  of  the  first  mines  in  point  of  valne  as  wA 
as  discovery.    It  is  worked  mainly  by  open  cuts,  and  the  depoait  Hal' 
between  a  stratum  of  clay  slate  above  and  limestone  below,  its  dip 
necessarily  following  that  of  the   strata  on  the  hill.    It  crops  oB^: 
on  the  east  side  of  the  summit  very  near  the  crest,  and  at  that  phfll 
lies  quite  flat.    It  has  been  stripped  for  600  feet  in  len^h.  and  maaj; 
large  excavations  have  been  made.    The  ore  abounds  in  nom-aih^ 
and  as  at  present  opened  the  mine  can  easily  raise  100  tons  per  day* 
The  shipments  during   the  past  summer  have  varied  firom  10  to  If 
tons  per  day,  most  of  which  wei'e  packed  on  mules.    It  is  diiBeatt  tl 
give  the  thickness  of  the  vein ;  one  cut  run  across  it  seemed  to  indkaH 
a  width  of  97  feet,  but  that  inference  was  based  upon  the  sappositMa 
that  the  dip  was  forty-five  degrees.    If  the  angle  of  the  dip  slUHdd  hi 
less,  as  is  almost  certainly  the  case,  the  length  of  the  cut  would  givefli 
real  thickness  of  the  deposit  considerably  too  high.    However,  tti 
vein  is  large  enough  to  satisfy  the  most  rapacious  company  wUdi 


CONDITION   OF  MINING   INDUSTRY — ^NEVADA.  159 

►ver  mined  for  silver.  A  tannel  was  in,  on  June  26,  08  feet  Sur- 
reys indicated  that  52  feet  more  would  strike  the  ledge  at  a  depth  of 
iOO  feet  from  the  surface,  but  this  is  again  based  upon  what  is 
Mobably  a  fialse  supposition  of  the  dip.  The  open  cut  lias. been  run 
ieross  to  the  west  or  hanging  wall,  and  the  whole  body  of  tbe  ledge  thus 
fixpcmed  ia  being  breasted  to  the  south  by  open  work.  July  10,  the  south 
bieast  was  not  yielding  as  well  as  it  had  been,  but  a  new  deiK)sit  was 
GMnd  west  of  what  had  been  supposed  to  be  the  west  wall.  A  suit  is 
pmding  for  a  large  portion  of  this  mine.  The  locators  of  the  Hidden 
masnre  compli^  with  the  laws  of  the  district  in  putting  their  notice 
OB  the  ground,  but  it  is  claimed  that  they  did  not  cause  the  same  to  be 
raeordcd  for  a  long  time  after  the  ten  days  which  are  allowed  by  law 
Brom  the  time  of  i>osting  the  notice.  The  locators  of  the  Rathbun  mine 
MM*  by,  thinking  they  had  a  point  on  the  Hidden  Treasure  in  this,  tun 
tbm  claim  over  a  portion  of  the  Hidden  Treasure  ground  (I  think  about 
ftnur  hundred  feet)  and  got  their  claim  recorded  first.  The  Hidden 
beasare  being  in  possession,  instituted  an  action  to  quiet  title,  thereby 
ooapelling  the  Bathbun  men  to  go  to  their  ])roofs  and  defend  their  claim 
or  forever  after  hold  their  peace.  The  Hidden  Treasure  men,  while  they 
aimit  the  patent  fact  that  their  notice  was  not  recorded  in  time,  claim 
that  it  was  delivered  to  the  recorder  before  the  Kathbun  notice,  and  that 
kwas  mere  inadvertence  in  the  recorder  to  enter  the  Rath  bun  notice 
fit  of  its  order,  and  that  they  cannot  be  made  to  suffer  for  this  fact 
Bie  matter  will  probably  be  compromised  after  a  strong  show  of  fight 
•I  both  sides,  as  it  is  ver>'  dangerous  work  to  litigate  at  title  in  White 
Fbe  where  so  much  is  involved.  Both  parties  are  generally  taken  very 
■wdi  by  sarprise  by  the  testimony  introduced  before  they  get  through, 
ft  is  astonishing  how  witnesses  will  turn  up  who  happen  to  know  always 
Jilt  what  is  necessary  to  suit  the  particular  wants  of  the  case.  The 
Utek  of  the  Hidden  Treasure  stands  pretty  firm  at  $30  per  share.  There 
m  10,000  shares,  which  puts  the  present  market  price  of  the  mine  at 
MS0,00O. 

Hidden  Treasure  Consolidated  is  the  first  extension  north  of  the  Hid- 

te  Tr»i8iire.    It  has  been  pret^  well  prospected  and  the  ledge  uncov- 

■ed  aboat  one  hundred  feet.    June  4,  they  had  50  or  60  tons  of  ore  on 

Ab  damp,  which  resembled  that  from  the  original.    Two  inclines  are 

Wog  sank  with  satisfactory  results.    The  ledge  improves,  so  far,  in 

vidtt  and  appearance,  and  there  is  scarcely  room  for  a  doubt  that  it  is 

ftesame  ^^ contact  vein"  opened  in  the  original,  as  it  rests  on  the  same 

hd  of  limestone  and  has  the  same  clay  slate  above.    There  is  no  indica- 

iNi  between  the  two  mines  of  any  disturbance.    July  10,  the  mine  was 

iMking  well;  both  shafts  had  got  into  fair  ore.    The  incline  was  down 

M  feet,  at  which  depth  a  winze  had  been  sunk  eight  feet  in  a  mixture 

tf Innestone,  quartz,  and  spar  stained  with  chloride.    North  shaft  down 

11  feet  in  ore.    Incorporated;  12,000  shares;  capital  stock,  $1,200,000. 

tittk  holds  pretty  steadily  at  $2  50  per  share. 

HUdem  Trea&ure  South. — Working  steadily  with  good  returns. 

Har$e9koe, — South  side  near  Mazeppa.    May  9,  opened  a  splendid 

hmst  oi  hom-silver.    The   incline  is  down  71  feet,  pointing  toward 

the  Maseppa;  idl  the  way  down  it  is  on  a  good  foot- wall  and  through 

fOfoA  tire.    This  foot- wall  is  said  to  be  the  finest  in  the  district;  it  dips 

Wjf "Seven  degrees.    The  ledge  is  seven  feet  wide  and  a  model  for 

HMpMtness  and  nniform  grade  of  ore.    The  bottom  of  the  incline 

^its  against  limestone,  12  feet  of  which  separate  the  Horseshoe  from 

ke  Mazeppa  shaft.    On  June  26  ten  tons  of  good  ore  were  on  the  dump. 

H0rmam.'  Jane  26,  had  a  shaft  40  feet,  following  the  hanging  wall. 
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Flere  a  turn  was  luade  through  the  wall  into  the  ledge,  and  20  feet  of 
good  ore  were  penetrated.  The  east  shaft  in  the  foot- wall  is  claiiued  to 
show  the  ledge  to  be  80  feet  vnde, 

Hijflropen, — South  side  on  a  ridge  east  of  the  California.  Shaft  22  feet 
down  a  sligiitly-inclined  hanging  wall,  smooth  as  sheet  iron.  A  drillhas 
been  run  ten  feet  northeast  from  the  bottom  of  the  shaft  through  a  mix- 
ture of  limestone  and  black  spar. 

Hemlock, — July  3,  was  sinking  and  drifting  in  ore.  Fifty  sacks  were 
on  the  dump  and  a  large  body  in  sight.  July  10,  was  running  a  cut  east 
and  west,  south  of  the  shaft,  which  showed  ore  of  good  quality  within 
three  feet  of  the  surface  for  its  entire  length. 

Hornet, — A  few  hundred  yards  west  of  the  toll-house  on  the  road  frou 
Hamilton  to  Shermantown.  One  thousand  feet;  sold  in  the  winter  of 
180<S-'(><)  for  83,000.  AVas  working  well  May  20,  1869,  and  work  ^oiug 
on.  Tlie  ores  are  chloride  and  sulphur^t  of  silver.  The  mine  is  said  to 
be  entirely  free  from  contlict  of  title  with  any  other  claim.  July  3,  had 
an  incline  down  35  feet,  and  a  large  quantity  of  fair  ore  on  thedampi 

Indmtry. — On  Main  street,  near  the  south  end  of  the  summit  above 
Chloride  Flat :  incorporated  at  White  Pine;  20,000  shares ;  capital  stock, 
$2,000,000.  It  is  the  pioneer  home  incorporation  at  White  Pine.  In  tke 
week  ending  June  10, 18G0,  it  shipped  bullion  to  the  amount  of  $5,312  38^ 
The  shaft  at  this  date  was  down  35  feet,  where  a  large  chamW  has 
been  opened  in  a  fine  body  of  pre.  The  fineness  of  the  bullion  from  this 
ledge  is  remarkable,  one  bar  assaying  .080  and  three  bars  .991,  or  one 
above  the  government  standard.  At  this  time  the  mine  was  raiiriDg 
8  tons  daily,  which  were  shipped  to  McCone  &  Dunn's  mill. 

July  2G,  it  was  raising  10  tons  daily  j  $1  per  share  wa«  ottered  for  the 
stock  in  the  board.  The  force  was  increased,  June  30,  the  first  divi- 
dend was  declared.  A  threatened  contest  of  title  with  the  Nevada  Com- 
pany was,  during  this  week,  avoided  by  compromise,  without  expenie 
to  either  company,  and  the  Industry  title  was  at  that  time  cousideied 
unclouded,  and  the  boundaries  established  and  admitted.  July  10,  yielded 
5  tons  daily,  and  had  3o  or  40  tons  on  the  dump.  Three  breasts  wens 
being  pushed  on  the  35-foot  level  to  the  north,  east,  and  west. 

Indmiuxpolis. — July  10,  had  a  shaft  down  73  feet,  from  the  bottom  of 
which  a  drift  was  run  13  feet  north  across  the  ledge,  through  quarUy 
which  carried  some  ore. 

Ince  Hall. — East  side  south  of  Pocotillo  Flat.  Shaft  down  41  feetoo 
June  20.    Some  good  ore  struck. 

John  Dare. — East  side,  on  the  upper  or  western  Pocotillo  Flat,  «r 
rather  above  the  fiat.  A  large  shaft  was  originally'  sunk  on  this  mine  to  a 
depth  of  25  feet,  from  which  a  ciuantity  of  good  chloride  ore  was  takeiL 
but  the  location  not  being  favorable  for  working,  a  cut  was  comimiDoea 
lower  down  the  hill  on  a  level  with  the  bottom  of  the  shaft.  It  was  a 
open  cut  for  a  distance  of  20  feet  into  the  hill,  when  a  drift  was  co» 
menced.  July  10,  cut  and  drift  were  in  27  feet,  leaving  17  feet  to  peBfr 
trate  to  the  bottom  of  the  shaft.  The  principal  plaee  of  business  of  th 
company  is  San  Jose,  California. 

Johnson  Tunnel. — July  3,  was  running  for  the  Belief  and  Guyahop 
ledges.  Open  cut  28  feet  into  the  hill ;  fix)m  this  XK)int  a  tunnel  was  a 
46  feet. 

Keblah. — The  most  elevated  mine  on  Treasure  Hill.  June  2^  tt* 
shaft  20  feet  deep,  exposing  some  pay  ore.  It  is  the  property  of  the  Ba- 
tional  Milling,  Mining,  and  Tunnel  Company,  and  .the  National  Timid 
starting  in  on  the  eastern  side  of  the  hill  on  a  level  with  the  Eastern 
Sloi)e  Tunnel  Company's  works,  is  driving,  among  others,  the  ledge  of 
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big  company.  This  mine  is  located  9,260  feet  above  the  sea.  July  10, 
)re  of  improved  quality  was  mined.    Shaft  was  32  feet  deep. 

Leviathan. — Eastern  slope  of  Argyle  Hill,  June  26,  was  taking  good 
»re  from  a  shaft  26  feet  down. 

lAncoln.^-J line  26,  shaft  was  50  feet  deep.  Two  drifts  are  run  from 
t,one  at  25  feet  depth,  (in  15  feet,)  the  other  from  the  bottom,  (in  14 
eet,)  both  following  the  ledge  between  the  walls. 

Lexington, — In  the  first  sag  of  the  Eberhardt  Ridge.  Shaft  40  feet 
leep.    July  9,  was  sinking  the  shaft  deeper. 

Mazeppa, — On  the  soutli  side,  below  the  ('alifornia,  and  southeasterly 
rom  it,  in  the  canon  leading  to  Eberhardt  City.  It  is  considered  one  of 
lie  le^iding  mines  of  that  neighborhood.  June  19,  was  working  in  rich 
re.  An  incline  from  the  old  shaft  had  reached  a  depth  of  28  feet,  where 
9-foot  breast  was  being  pushed  into  the  rich  ore.  June  26,  the  prin- 
[pal  work  was  done  at  a  depth  of  23  feet ;  on  this  level  a  breast  15  feet 
ide  by  8  feet  in  height  had  been  pushed  15  feet  to  the  north  in  a  large 
ody  of  good  ore.  To  the  west  another  breast  15  feet  broad  by  12  high 
ad  been  driven  20  feet,  descending  gradually  with  the  dip  of  an  appar- 
Dt  foot-wall  which  is,  in  fact,  only  a  stratum  of  limestone  separating 
lie  upper  deposit  from  one  beneath,  which  has  been  cut  by  the  shaft. 
lie  west  breast  was  all  ore,  save  the  limestone  under  foot,  and  of  a 
igber  grade  than  that  in  the  northern  one.  The  principal  work  was 
bin  being  done  west,  and  the  intention  was  to  broaden  the  breast  into 
vast  chamber,  with  sufficient  pillars  left  to  secure  the  roof.  July  3, 
inking  in  the  shaft  was  continued  with  the  intention  to  go  down  40  feet, 
lie  west  breast,  23  feet  in,  was  being  cleared  preparatoiy  to  sinking  an 
iicline.  Work  in  the  nortli  breast  was  stopped.  The  intention  was  to 
ipen  another  chamber  at  a  depth  of  35  feet  beneath  the  layer  of  lime- 
tooe,  on  top  of  which  breasting  wjis  then  carried  on.  The  shaft  which 
ad  penetrated  this  stratum  was  in  good  ore  July  10.  The  west  ore 
wast  had  been  followed  to  a  point  where  the  limestone  stratum  be- 
Mith  (penetrated  by  the  shaft)  had  changed  into  a  red  conglomerate 
)C  lime  spar  and  quartz,  carrying  chloride.  AVorkings  showed  the  ore 
under  this  stratum  continuous  and  good.  This  Mazeppa  is  not  incor- 
[wrated.  The  incorporated  Mazeppa  quoted  on  the  San  Francisco  stock 
board  is  an  undeveloped  extension. 

Uakogany. — South  side,  1,500  feet  below  Eberhardt.  This  company  is 
leoDsolidation  of  the  Stewart,  Evening  Star,  and  Mahogany  ledges,  the 
Stewart  and  Evening  Star  being  about  500  feet  above.  June  10,  had  a 
IWwt  (brift  leading  from  a  30-foot  cut  into  a  rich  body  of  horn  silver. 

Ueeca. — June  19,  shaft,  25  feet,  thence  a  drift  8  feet  through  ore ;  28 
^  of  ore  on  the  dump. 

Uankattan. — Western  slope  of  Argyle  Hill,  owned  principally  by  T. 
^  Murphy,  former  owner  of  the  original  Hidden  Ti^easure.  Two  parallel 
lefines  were  first  sunk  30  feet  deep  on  the  foot- wall,  then  connected  at 
he  bottom  by  a  drift  from  which  rich  chloride  and  stelefeldtite  were 
iken.  Ledge  claimed  to  be  over  100  feet  wide.  June  19,  had  20  tons 
f  ore  on  the  dump.    June  26,  working  force  was  25  men. 

Meckanies.^^QViih.  side  between  Eberhardt  and  California.  Jiuie 
%  rtiaft;  42  feet  deep. 

Miiolony  Tunnel.— Jn\y  3,  was  in  51  feet,  inclining  downward.    It 
lowed  some  quartz  and  spar  on  the  north  side  near  the  face. 
Jfe/kiiie.— July  3y  had  a  tunnel  50  feet  long  and  a  winze  of  23  feet  in 

Sh ;  1^1  in  limestone. 
mhhoHl — ^The  leading  mine  on  the  northern  slope  of  Treasure  Hill. 
he  Virginia  not  being  exactly  on  this  slope.)    This  ledge  was  located 
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in  July,  1868,  but  was  afterwards  sold  by  the  original  locators  to  a 
Francisco  company,  and  is  now  owned  and  incorporated  by  them.  The 
dip  and  strike  of  the  vein  is  similar  to  that  of  the  Hidden  Treasure  aod 
the  principal  mines  of  Cliloride  Flat.  The  width  of  the  vein  is  as  yet 
unknown.  The  company,  in  order  to  ascertain  the  width  of  the  pay 
streak,  have  sunk  seven  shafts,  one  above  the  other,  each  shaft  hwaf 
from  8  to  20  feet  in  depth,  and  have  struck  good  ore  in  each.  A  cross- 
cut has  been  made,  running  immediately  on  the  top  croppings  of  tk 
vein,  but  as  yet  not  across  the  ledge.  From  the  number  of  shafts  sank 
and  the  cross-cut  run,  it  is  believed  that  the  ledge  cannot  be  less  than 
300  feet  in  width.  There  is  ore  enough  now  in  sight  to  warrant  the 
company  in  any  expenditure  for  mills  or  improvements  on  the  mine. 
A  daily  force  of  15  men  is  at  present  (June  3,  18G9)  employed  in 
taking  out  ore.  Not  less  than  200  tons  of  ore  are  now  lying  ou  the 
dump.  Quite  a  number  of  assays  have  been  made,  none  going  under 
$100  per  ton,  and  some  as  high  as  $1,000 — the  ores  showing  au  abnn- 
dance  of  chloride.  As  work  was  only  commenced  in  February,  1869, 
considering  the  inclemency  of  the  weather,  great  progress  has  been 
made  in  the  way  of  developing  this  mine.  The  company  think  the 
amount  of  ore  now  on  the  dump  will  warrant  them  in  erecting  a  mill. 
James  McQuaid  is  sui>eiintendent.  The  Mammoth  is  well  and  traly 
named,  being  not  only  of  immense  width,  but  having  thousands  of  tons 
of  ore  in  sight  that  will  mill  from  $100  to  $500.  Incorporated;  30,000 
shares ;  capital  stock,  $3,000,000 ;  stock  stands  about  $2  50  per  sbare. 
The  Sheboygan,  a  somewhat  noted  mine  east  of  Mammoth  shafi;,  was 
lately  absorbed  by  the  Mammoth  Company. 

Noonday. — On  Chloride  Flat.  June  26,  had  a  drift  south  200  feet,  with 
a  cross-cut  100  feet  from  the  mouth.  The  latter  runs  40  feet  east  and  15 
feet  west  from  the  line  of  the  drift.  Many  other  cross-cuts,  shafts,  drifts, 
and  winzes  have  been  run.  July  10,  extensive  prospecting  was  carried 
on,  with  good  result. 

Nightingale. — June  20,  had  a  shaft  down  40  feet  through  black  spar 
and  some  ore. 

Napoleon. — June  20,  a  tunnel  37  feet  long  and  a  winze  at  the  end  34 
feet  deep,  were  in  vein  matter. 

National  Tunnel. — (See  Keblah  Mine.) 

Oakland  North.— On  Lower  Chloride  Flat.  July  3,  shaft  was  30  feet 
deep,  at  which  depth  a  drift  was  run  east  12  feet  through  ore. 

Oakland. — On  south  side,  a  few  hundred  feet  west  of  Mazeppa,  and 
about  2,000  feet  south  of  the  California ;  located  December  20, 1868i 
July  3,  the  shaft  was  47  feet  deep  in  4  feet  of  quartz  and  chloride. 

Old  Ned.-~Jii\y  10,  had  suspended  operations  in  the  south  drift,  (^ 
foot  level,)  and  had  commenced  drifting  in  the  same  direction  ou  the  50- 
toot  level.    In  the  34-foot  drift  the  ledge  was  standing  almost  vertically. 

Omega. — ^Northern  slope  on  a  line  between  the  Hidden  Treasore  and 
Mammoth.  June  26,  the  shaft  was  down  So  feet  in  6  feet  of  ore,  mixed 
with  black  spar  and  quartz. 

Othello. — (See  Pogonip  and  Othello.) 

Pogonip  and  Othello. — On  Pogonip  Flat,  at  the  south  end  of  the 
summit  of  Treasure  Hill ;  located  November,  1867.  Several  locations^ 
this  vicinity  have  been  i>urchased  by  San  Francisco  capitalists,  andaB 
consolidated  under  the  name  of  Pogonip,  (the  Piute  Indian  word  to 
fog.)  Sometimes  the  claim  is  spoken  of  as  Pogonip  and  Othello,  tte 
Othello  being  one  of  those  locations.  Some  wonderfully  rich  strikes 
have  been  made  by  this  company,  and  the  mine  is  considered  one  of  the 
leading  ones*    June  10,  had  300  tons  of  ore  out  awaiting  the  completioii 
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f  the  company's  mill,  which  was  expected  to  start  up  about  the  20th  of 
oly.  The  entire  800  feet  of  the  claim  had  been  cut  through,  and  rich 
teVas  found  in  all  parts  of  it.  North  incline  20  feet  deep ;  middle  and 
lain  shaft  20  feet,  with  a  drift  to  the  north  25  feet,  leaving  35  feet  yet 
)  connect  the  two  shafts. 

The  south  line  shaft  was  down  18  feet,  and  from  this  a  drift  ran  nortli 
Dfeet,  all  the  waj"  through  ore.  All  these  shafts  are  upon  a  line,  while 
lie  Othello  shall  is  30  feet  west,  and  was  then  30  feet  deep.  Two  drifts 
'ere  being  run  from  the  Othello  to  strike  tlie  main  drift  connecting  tlie 
ther  shafts.  The  ore  from  the  Othello  is  exceedingly  rich.  June  20, 
lie  stock  of  the  company  had  been  listed  by  the  board  in  San  Fran- 
isco,  and  quoted  at  $1G.  A  body  of  rich  ore  was  struck  in  the  north 
bft,  resembling  that  from  the  Othello.  July  3,  stock  opened  at  $20, 
losed  at  $19. 

Pocotillo, — East  side,  south  end,  on  a  flat  of  the  same  name.  Quite 
noted  mine.  Work  was  suspended  for  some  time,  on  account  of  liti- 
ation.  Kesumed  June  19.  July  3,  stock  stood  at  $8;  14^  tons  of  ore 
orked  at  the  Treasure  mill  gave  a  pulp  assay  of  $225  to  the  ton.  This 
as  from  the  original  working  of  the  mine.  Workings  about  this  date 
isclosed  the  fact  that  the  main  body  of  ore  lies  south  of  where  the  mine 
as  first  opened  and  pitches  north.  The  old  pit  (lirst  workings)  is  about 
5  feet  square  and  12  feet  deep.  In  the  south  face  the  ore  is  rich,  7  feet 
p  from  the  bottom,  but  dips  towards  the  north  at  an  angle  which 
rings  the  rich  stratum  to  the  bottom  at  the  north  side  of  the  pit. 
Phil,  Sheridan. — East  side,  at  the  foot  of  the  slope  toward  the  north 
nd,  at  the  foot  of  Treasure  street.  July  3,  working  in  $119  ore. 
Po$t-h4)le. — On  south  end  of  Chloride  Flat.  June  19,  had  30  men  en- 
aged.  Shaft  24  feet,  drift  east  and  west  78  feet,  liaising  10  tons  daily, 
hich  milled  from  $100  to  $600.  June  20,  had  added  5  feet  to  its  east 
nd  west  drift,  on  the  24-tbot  level,  and  raised  and  shipped  5  tons  daily 
f  $100  ore;  50  tons  still  on  hand.  July  3,  had  sent  101  tons  of  ore  to 
»ill  dimng  the  last  week,  which  averaged,  second  class  $150,  first  class 
350.  This  company  has  tnujed  out  the  Alturas,  and  is  now  running 
lat  shaft  also,  taking  out  7  tons  daily  from  a  breast  20  feet  wide, 
Uending  along  the  connecting  drift.  July  10,  extracting  and  sending 
>  mill  10  tons  per  day,  and  drifting  north  and  south  in  ore  on  the  25- 
K)t  level.  No  richer  ore  has  ever  been  found  in  White  Pine  than  that 
ikeu  from  the  Post-hole.  The  mine  stands  among  the  very  first  on 
reasure  Hill,  but  there  has  been  great  uneasiness  felt  about  the  title, 
fi  account  of  a  claim  made  by  the  Nevada  Company,  which  is  sakl  to 
ave  an  older  location.  On  the  30th  of  June  the  following  noti(;e  was 
Qblished  in  one  of  the  local  papers  as  an  item  of  news : 

** Compromised. — ^Tbe  Nevada,  (Treasure  HiU  MiH  and  Miniui|;  Company,)  Industry 
Dd  Post-hole  mines  have  come  to  au  amicable  adjustment  of  title,  by  wliicli  the  throe 
0  ahead  with  work  without  further  danger  of  litigation.  The  Post-hole  and  Indntitry 
lehmade  a  separate  arrangement  with  the  owners  of  the  Nevada,  and  everybody  is 
itis6«d,  so  far  as  we  kiiow,  except,  perhaps,  the  lawyers." 

But  whether  that  arrangement  gives  the  Post-hole  its  ground  or  only 
•ennission  to  work  it  six  months  or  less,  the  notice  does  not  state,  but 
'herever  the  title  goes  it  takes  with  it  a  wonderful  mine. 
Patco.~June  19,  shaft,  35  feet  5  good  ore,  which  was  sacked  for  ship- 
ment. July  3,  sent  10  tons  of  ore  to  mill,  and  had  as  much  more  on  the 
UDp.  I>rift  southeast  from  bottom  of  shaft,  1:3  feet,  through  good  ore. 
Purii, — July  10,  struck  a  body  of  good  ore  on  the  south  side  of  the 
dine. 
i^Mylmmio. — On  summit  of  ridge  south  of  original  Hidden  Treasure, 
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400  feet  in  the  location ;  located  July  22, 1868 ;  at  work  July  3,  in  a  cut 
on  the  north  line  of  the  claim. 

Rattler. — In  the  soutlieni  part  of  the  town,  near  Main  street,  in  the 
nei^liborhood  of  the  Post-liole.  June  19,  had  3',^  men  at  work ;  shaft 
down  35  feet,  11  feet  in  ore ;  driving  a  breast  north  8  feet  high,  20\^i(le, 
all  ill  ore,  and  drifting  west  at  the  same  time.  East  drift  in  6  feet,  with 
the  whole  face  in  ore ;  120  tons  ore  on  the  dump ;  9  tons  hoisted  daily, 
and  about  the  same  amount  shipped. 

Ravel L — East  side  on  Pocotillo  Flat  next  south  of  Little  Phil.  Sheri- 
dan.   June  19,  struck  ore  at  15  feet  depth. 

Rathhun, — At  work  June  19.  Shaft  closed  to  outsiders.  Stock  sold 
in  local  board  during  the  week  at  84. 

Red  Jacket, — ^Near  the  Eberhardt,  said  to  be  about  30  feet  wide.  June 
20,  shaft  8  feet  in  decomposed  spar  and  red  quartz.  July  3,  shaft  13 
feet  in  black  spar  and  (juartz,  ha\ing  passed  through  the  red  rock  and 
3  feet  of  decomposed  spar  and  apparently  reached  a  solid  formation. 

Sagebrush, — On  Main  street.  July  10,  opening  new  levels  at  35  feet 
deptii  and  sinking.    A  drift  was  being  nin  to  the  Post-hole  for  air. 

Simny  Side, — June  20,  still  drifting  east  and  north  from  the  east  shaft 
at  the  3(»-foot  level.  East  drift  in  12  feet  with  some  ore.  The  north 
drift  struck  a  curious  formation,  a  large  massof  fine  powder  resembliog 
ashes,  and  containing  a  large  percentage  of  chloride ;  25  tons  of  ore 
on  the  dump. 

Silrer  Wave. — In  the  northeastern  portion  of  Treasure  City,  among 
the  private  residences,  a  little  southwest  of  the  south  workings  of  the 
original  Hidden  Treasure.  July  3,  was  quite  active  in  the  board  open- 
ing at  $13,  closing  at  §10.  Two  shafts  100  feet  apart,  the  west  one 
down  23  feet  through  slate,  temporarily  closed,  and  the  east  shaft  down 
40  feet  with  a  (biit  on  that  level  running  west  of  north,  in  good  ore;  iiO 
tons  on  the  dump. 

Saskatchewan  Tunnel  Company. — On  Bromide  Flat,  back  of  Hallock  & 
Meyer's  store,  and  100  yards  down.  June  1 9,  in  80  feet,  from  which  point 
a  winze  has  been  sunk  40  feet,  (120  feet  from  the  surface.)  A  large 
amount  of  ore  is  in  sight  and  some  on  the  dump. 

Second  of  May. — Northeastern  slope  l^ocotillo  Flat,  June  29,  shaft  25 
feet,'  vein,  12  feet  wide ;  25  tons  ore  on  the  dump. 

Spring  Hill  and  Eldorado  Company. — July  3,  shaft  47  feet;  drift ftwa 
bottom,  northeast,  12  feet. 

Southern  Slope  Tunnel.  {Chloride  Tunnel  Company.) — July  3,  in  70 
feet,  through  limestone ;  expected  to  reach  the  ledge  (which  was  stripped 
on  the  suHace)  30  feet  further  in. 

Silver  Vault  Tumwl. — East  side,  a  little  north  of  the  Great  XJjm 
Tunnel,  fjivorably  located  and  work  i)rogressing. 

Treasure  Hill  Milling  and  Milling  Company. — This  company  owns  ttft 
Big  Smoky  mill  at  Ilamilton,  and  two  valuable  mines  on  TreasaTe  Hill, 
the  Nevada  and  the  Summit  mines.  The  two  jointly  work  65  meii 
by  the  day,  besides  doing  a  good  deal  on  the  coutraet  system.  Summit 
has  two  shafts,  30  feet  apart ;  Nevada  two  shafts,  all  in  good  ore;  40 
tons  of  ore  raised  and  35  shipped  daily.  This  company  also  owns  the 
North  Iceberg,  upon  which  they  are  sinking  a  shaft.  June  26,  cut  on 
Nevada  in  80  feet,  leading  into  "an  ore  chamber  80  feet  in  length  and  30 
feet  in  width,  in  which  breasting  was  going  on  in  high-grade  ore.  Tbe 
end  of  the  cut  next  to  the  chamber  is  i2  feet  deep,  and  the  whole  nwws 
is  ore.  Ore  yield,  40  tons  per  day ;  about  the  same  amount  is  sent  to  the 
mill  daily.  North  Iceberg  shaft  down  24  feet,  and  west  drift  commenced. 
July  3,  still  shipx)ing  40  tons  per  day,  and  raising  about  the  same.    Jolf 
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iising30  tons  daily.    Two  shafts  down  on  North  Iceberg,  connected 
e  bottom  with  a  drift. 

He  Dulce. — Shaft,  34  feet  in  quartz  and  spar. 
rginia. — One  of  the  foremost  mines,  on  the  west  side  of  Treasure 
A  thousand  tons  of  good  ore  in  siglit  and  on  the  dumps  last  June, 
statistics  of  mine  promised  me  by  the  superintendent,  but  not  re- 
d. 

jtor. — A  short  distance  north  of  the  Horseshoe.    June  19,  about 
ons  ore  on  dump.    Shaft,  50  feet,  the  last  10  feet  in  good  ore. 
ird  Beecher. — Main  street,  south  end,  near  the  Auroras.    June  19^ 
,  56  feet.    June  26,  shaft,  00  feet,  co\ping  into  good  ore.    July  3, 
,  73  feet^  drifting. 

ird  Beecher  South. — Adjoining  above.    June  19,  incline,  50  feet. 
70,  incline,  76  feet ;  was  expected  to  break  into  the  Earl  that  night. 
3,  drifting  from  40-foot  level  toward  Napoleon  Tunnel. 
f$t  Point, — Pogonip  Flat.    Location  1,000  feet  west  of  and  near  the 
nip  and  Othello.    Ore  resembling  that  of  those  mines;  found  in 
fiels  and  layers  divided  by  reefs  of  hard  limestone.    June  19,  had 
al  cuts  and  a  main  shaft  40  feet  d(iep,  from  which  considerable  fine 
ad  been  taken.    June  26,  drifting  northwest  from  the  40-foot  level 
e  main  shaft ;  large  amount  of  fine  ore  in  sight.    July  3,  north- 
iwest,  drift  on  40  foot  level  of  the  main  shaft  was  in  13  feet.    July 
rifting  east  in  ore  10  feet  from  the  north  end  of  the  surface  cut. 
tba^fh. — June  26,  had  some  good  ore  sacked  for  shipment  and  a 
bo<ly  in  sight  in  the  incline  drift  to  the  north. 
kite  Eagle.— July  3,  shaft  35  feet ;  at  30  feet  a  drift  south-southeast 
ed. 

is  not  pretended  that  the  foregoing  include  all  the  mines  on 
mre  Hill  which  are  worthy  especial  mention  by  reason  of  their 
,  amount  of  work  done  on  them,  or  general  advantages  and  pros- 
^  nor  that  some  that  will  be  mentioned  afterward,  under  the  gen- 
jead  of  other  White  Pine  mines,  are  not  of  more  importance  than 
of  those  mentioned  above.  Those  given  in  the  foregoing  list  are 
nes  on  which  most  work  was  done  during  the  spring  and  summer 
hs  of  18C9,  and  for  this  reason  they  are  grouped  together. 
llion  Hill, — This  is  the  name  of  a  newly  (liscovered  series  of  ledges 
t  two  miles  west  of  Hamilton,  and  a  short  distance  south  of  the  old 
oad  leading  down  the  canon.  It  w  as  discovered  as  early  as  May, 
but  was  kept  quiet  until  about  200  locations  had  been  made.  It  has 
raised  a  great  excitement,  and  is  not  considered  second  to  anything 
hite  Pine.  It  has  a  great  advantage  over  Chloride  Flat,  as  far  as 
ite,  wood,  and  winter  are  concerned,  and  is  generally  considered 
I  to  it  in  the  deposit  of  silver  ore,  as  far  as  its  area  goes.  The  prin- 
locations  are  the  Bullion  ledges,  numbered  from  1  to  10  consecu- 
r,  the  Sentinel  and  Bullion  Guard,  series  of  equal  number.  John 
?t,  late  owner  of  the  California  and  AVest  Eberhardt,  (which  last 
•d  mine  he  sold  in  January,  1869,  for  $85,000,)  is  the  principal  owner 
e  Bullion  Hill  mines.  It  is  reported  that  the  Chicago  hundred  who 
sd  Whit€  Pine  in  July  last,  invested  heavily  in  Bullion  Hill. 
UHt  Ophir. — ^This  is  the  name  of  a  new  and  very  promising  mining  sec- 
which  18  situated  on  the  western  slope  of  White  Pine  Mouutain,  a  lit- 
athof  west  from  Shermantown,  at  a  distance,  by  a  rough  trail  directly 
the  moan  tain,  of  tliree  miles  and  a  half.  It  is  easy  of  access,  how- 
by  following  the  road  around  the  southern  point  of  the  mountain, 
I  increases  the  distance  to  about  ten  miles  from  Shermautowu. 
jare  12  mines  in  the  district,  ui)on  which  the  most  flattering  develop- 
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ments  have  been  made  near  the  surface,  namely,  the  Little  Amador,  Cutter, 
Black  Diamond,  Nosano,  Shiloh,  Kern,  Locomotive,  Atchison  &  Djivis, 
Margaret,  Caroline,  Buena  Vista,  and  another,  the  name  of  which  I  failed 
to  note.  The  Little  Amador  was  the  first  discovery  made  in  that  vicin- 
ity, and  was  located  May  5,  by  a  company  of  Swiss  miners,  com])08ed 
of  Philip  Siebenthaler,  J.  Forster,  D.  Teuscher,  Joseph  Wasescha,  P. 
Keedy,  and  J.  Ott.  There  are  1,200  feet  in  the  claim,  and  for  about  700 
feet  the  ledge  can  readily  be  traced.  The  ledge  at  the  bottom  of  the 
shaft  is  some  10  feet  in  width.  A  rich  stratum  of  pure  chloride  follows 
down  the  entire  distance  from  the  surface,  increxising  ftx>m  six  inches  to 
two  i'eat  in  thickness.  Abojjt  40  tons  of  excellent  ore  are  piled  on  the 
dump,  which  were  obtained  m  sinking  the  shsift,  and  without  driftiug. 
The  first  southern  extension  on  the  same  ledge  is  the  Cutter.  This,  as 
in  the  case  of  the  original  location,  bears  unmistakable  evidence  of  pa- 
manence.  The  ledges  show  chlorides,  but  in  none  of  the  claims  of  the 
new  section  is  base  metal  to  be  found.  Being  on  the  White  Pine  Moun- 
tain, this  may  appear  strange,  but  it  is  nevertheless  true.  An  averajte 
of  18  assays  from  this  mine  gave  $1,730,  while  others  have  been  ob- 
tained yielding  a  return  as  high  as  $3,000  per  ton.  Further  8outh,on 
the  same  ledge,  is  the  Nosano,  with  a  shaft  down  15  feet,  and  carrying 
well-defined  walls  and  first-class  ore.  The  Black  Diamond,  Shiloh,  Atchi- 
son &  Davis,  and  other  claims  to  the,  south  ward,  also  show  well  for  the 
amount  of  work  performed.  About  2,000  feet  north  of  the  Little  Ama- 
dor is  situated  the  Buena  Vista,  also  showing  a  splendid  ledge  of  fine 
mineral.  The  mineral  belt  of  the  new  district  appears  to  be  about  one- 
fourth  of  a  mile  in  width  by  two  to  three  miles  in  length. 

OTHER   MINES    ON    TREASURE    HILL   AND    IN    OTHER    PARTS   OF  THE 

DISTRICT. 

Charles  and  Theresa. — Chloride  Flat,  1,000  feet.  Eich  strike  March  15, 
18C9.  Shaft  20  feet  deep  at  that  time.  Incline  west,  40  feet  Vein  at 
lowest  working  said  to  be  three  feet  wide,  dipping  west  30o.  Some  rock 
found  assaying  $10,000. 

St.  Lawrence. — Near  the  cliff  mine  adjoining  Hamilton.  Located  Teh- 
ruary  1,  18G9.  Antimonial  sulphurets  Avith  ruby  silver,  f uniishiug  rare 
and  beautiful  specimens. 

CUff. — Near  Hamilton. 

AUxandrine. — East  side  Treasure  Hill,  near  the  Pocotillo. 

Norfolk. — Sixteen  hundred  feet.  In  Base  Metal  Range.  Galena  ore. 
Assays  $400  to  81,000.  Some  smelted  at  Swansea,  White  Pine,  gave $430 
silver  and  large  amount  of  lead.  Vein,  IG  feet  wide.  Crops  400  feet. 
Numerous  shafts  sunk  on  the  croppings. 

Golero. — A  few  hundred  feet  northeast  of  Eberhardt,  and  claimed  to  be 
the  eastern  extension  of  that  famous  vein.  Up  to  March  20  not  much 
mineral  had  been  found. 

Lookout  No.  2.— Located  July,  18C8,  about  1,800  feet  north  of  the  Po- 
gonip  ground  ;  claimed  by  the  Seymour  Company,  (Bank  of  California.) 

Silrcrado.—LocwtL^a  February  25,  1860.  1,0(K)  feet.  Is  on  the  east 
side  Treasure  Hill,  near  the  summit,  in  a  sag  east  of  Aurora  Soutb. 
No  ore  and  little  work. 

Cheshire. — Eight  hundred  feet  in  claim.  300  feet  below  the  California, 
on  south  side  of  Treasure  Hill.  Cut,  10  feet  deep,  20  feet  long.  Owners, 
Kobert  Chesliire,  E.  Mattice,  C.  Dupee,  and  others. 

2(Za/«o.— Located  June,  1868.    Eight  hundred  feet.  •  Owners,  C.  0.  Ricli- 
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rdson,  and  others.    On  Bromide  Flat,  about  250  feet  north  of  Empire, 
[arch  25y  shaft,  8  feet,  and  drifting  east. 

Carl  and  Prus^ian.—Xyn  the  point  west  of  Eberhardt,  and  near  the  road 
iading  to  Silver  Springs.  Contains  copper  and  lead.  Yery  heavy  ore. 
assaying  $150  in  silver. 

CoMaday. — Mohawk  Canon,  Base  Metal  range.    Galena  and  chloride, 
95  to  $238  75,  sUver.    Three  feet  wide.    Traced  300  feet. 
AnffeL — ^West  base  Treasure  Hill,  south  end,  near  Shermantown  and 
[amilton  road.    Twelve  feet  wide. 

Murray, — Saw-mill  Canon.    West  slope  White  Pine  Mountain.    Four 
let  wide.    Fine-looking  quartz. 
Liberty. — Main  street.  Treasure  City. 

Anita. — One  and  a  half  mile  from  Hamilton,  on  Shermantown  road, 
N)  feet  from  west  side.  Base  metal  and  chloride.  Assays  $200  to 
2,000.  Supposed  to  be  continuation  of  the  Phoenix.  At  10  feet  deep 
1 4  feet  wide,  April  14,  30  tons  of  ore  were  on  the  dump. 
Little  Monitor. — South  side  Treasure  Hill,  near  California,  and  on 
lat  belt.    Twenty  feet  wide. 

iW/rer  Star. — Near  the  Virginia.    East  of  Hamilton.    Incorporated. 
Happy  Jack. — ^East  slope  Treasure  Hill.    Two  hundred  feet  from  sum- 
dt    Five  feet  wide,    March  27,  incline  down  12  feet.    Assays  from 
136  to  $000. 

Schoharie. — One  thousand  feet.'  Located  January,  1869.  1,500  feet 
bove  Mazeppa,  south  side  Treasure  Hill.  Four  feet  wide.  March  27, 
tiaft^  15  feet.    Chloride  and  quartz. 

Fhotnix. — On  Rice's  toll-road,  quarter  of  a  mile  from  Hamilton.  March 
7,  was  taking  out  several  tons  of  ore  daily.  Assays  from  $200  to  $500. 
laimed  to  l^  an  extension  of  the  Virginia.  Shaft,  40  feet,  April  25, 
809. 

Katie. — Near  the  toll-house,  between  Treasure  and  Shermantown. 
'(Mir  feet  wide.    Some  specimens  assay  as  high  as  $1,300. 

Feathernto^ne. — ^Near  the  Phoenix,  sind  close  to  Hamilton.  Made  con- 
iderable  stir  in  the  early  spring.    Has  been  quiet  lately. 

Black  Eagle. — In  Spring  Mountains,  seven  miles  north  of  Hamilton. 
Contains  some  gold.  Pay  streak  2  feet  wide.  Vein,  30  feet.  Wood  and 
rater  abundant  in  immediate  vicinity. 

Buffalo  City. — ^One  thousand  feet  north  of  American  Hotel,  Treasure 
'ity.    April  IG,  shaft,  10  feet. 

standing  Stone. — Eberhardt  City.  April  2,  good  ore  taken  out,  assay- 
Bg  from  $300  to  $500. 

Lady  Washington  Xo.  3. — Eberhardt  City,  base  of  southern  slope 
Measure  Hill.    April  2,  good  chloride  found. 

Biggs. — Half  a  mile  from  Hamilton ;  April  0,  good  ore  found, 

Villimantic. — Foot  of  Chloride  Flat.    Incorporated. 

California  State  Tunnel. — Starts  1,000  feet  south  of  the  Eberhardt. 
^ntendwl  to  run  through  West  Eberhardt  at  a  depth  of  400  feet  from 
^e  surface  of  that  mine. 

Snow  />rop.— Chloride  Flat,  near  the  road ;  claimed  to  be  one  of  the 
eldest  locations  and  threatens  to  disturb  many  now  sleeping  soundly  on 
^  titles.    Yielded  some  very  rich  ore  in  early  days.    Not  >Yorked. 

m. 

.•GM^JEJfterAard^.— Another  location  claiming  to  be  on  the  east  ei^tenr 
H)nof  the  Eberhardt.    Owned  by  a  French  house  in  San  Francisco,. 
*3scal,  Dobedat  &  Co.    Charles  DeLong,  United  States  minister  to. 
ipan,  has  another  location  on  the  same  ground. 


168       MINES  AND   MINING   WEST   OF   THE   ?OCKY  MOUNTAINS. 

Silver  Cornet  Mining,  Milling  and  Tunnel  Company. — ^Located  near  the 
Virginia  mine,  northwest  base  of  Treasure  Hill.    Incorporated. 

Salt  Point  Silver  Mining  Company. — West  base  Treasure  Hill,  dOOfeet 
above  the  road  to  Shermantown.    Incorporated. 

La  Monte. — Two  hundred  and  fifty  feet  north  of  the  flberbardt  Na- 
tive gold  is  said  to  have  been  found  April  1. 

Soioyome. — ^Twelve  hundred  feet ;  located  February  24, 1869,  on  the 
east  side  of  White  Pino  Mountain,  on  the  town  site  of  Babylon,  by  Rogers 
and  others. 

Sea  Shell. — Four  hundred  feet  south  of  Sotoyome ;  located  Februan 
24, 18C9,  by  Z.  Lyford  and  others. 

Botinding  Billow. — East  of  Main  street.  Treasure  City ;  south  of  Hid- 
den Treasure,  located  March  25,  1869,  by  Z.  Lyford. 

Iceberg. — An  old  and  important  location  on  Main  street,  Treasure 
City,  now  included  in  Aurora.    Consolidated. 

Gorilla. — West  side  of  Main  street,  nearly  opposite  Iceberg. 

Storm  Cloud. — Chloride  Flat,  west  side  of  Main  street  near  the  street 
Eich  ore.    Litigation  ahead. 

Oak  Hill. — Chloride  Flat,  near  Main  street,  COO  feet  j  April  4,  down  30 
feet. 

Derby. — Chloride  Flat,  near  Main  street,  800  feet.  Very  rich  oiei 
Bought  by  Consolidated  Chloride  Flat  Company. 

New  Eldorado. — West  of  but  near  Main  street.  Treasure  City ;  located 
July,  1808;  1,000  feet. 

Hyde. — One  mile  west  of  Hamilton;  2,000  feet. 

Saco. — Sixteen  hundred  feet  southwest  of  Hamilton,  between  Ph(£Diz 
and  H>'de. 

Bob  Allen. — Two  and  a  half  miles  below  Hamilton  stage  road  to  Elko; 
1,400  feet. 

Gregory. — ^Pogonip  Flat,  on  the  side  hill  below,  facing  west;  1,200 
feet. 

Silver  Circle. — Fourteen  hundred  feet,  one-quarter  mile  southeast  of 
Eberhardt. 

Letitia  a}id  Poole. — Near  Blair  and  Banner  State.    Incorporated. 

LonglooJced-for  Carson. — ^Two  and  a  half  miles  north  of  Hamilton; 
contains  a  remarkable  cave. 

Croesus. — !Near  Hidden  Treasure.  Worked  ore  about  April  6,  at  the 
White  Pine  mill,  in  Hamilton,  which  gave  $257  i)er  ton. 

Stewart. — (See  Mahogany  in  first  list.) 

Buckland. — Near  Keystone  and  Eberhardt,  Treasure  Hill. 

O'Keefe. — On  Blue  Hill,  west  of  Hamilton,  near  Phcduix ;  April  4| 
shaft  8  feet  deei),  with  a  good  pile  of  ore  on  the  dump. 

Oriole. — Near  O'Keefe. 

Foy  ct*  Uaggerty. — Three-quarters  of  a  mile  northeast  of  HamiltoD. 
Ledge  stripped  100  feet ;  at  one  place  3  feet  wide.  Assay  $444  fiS, 
8580,  82,250. 

Saginaw. — Six  hundred  feet  south  of  Hidden  Treasure. 

Orphan  Boy. — Near  Mazeppa ;  legal  difficulties.  Work  stopped  April 
7,  1869. 

Black  Cloud. — Southern  slope  of  Treasure  Hill,  a  little  south  of  tie 
Eberhardt.  Had  good  ore  April  7  ;  in  several  shafts  from  6  to  18  feet 
deep.  North  wall  sUinds  nearly  vertical ;  south  wall  not  found  at  that 
dote;  15  or  20  tons  of  ore  had  been  taken  from  the  principal  opening 
which  was  about  15  feet  deep.  Assavs  8200  to  8l,5(K).  Located  Janu- 
ary 19, 1809.  , 
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Mongter. — Soatli  side  Treasure  Hill,  a  little  above  Eberbardt  City,  at 
letown  of  Menken. 

Bromide  Tunnel  Company. — On  Bromide  Flat.    Incorporated. 
MayiJloicer  Mimng  Company. — On  the  road  from  Hamilton  to  Treasure 
ity,  nearest  to^amilton. 

Kohler  Minitig  Company. — April  8,  was  erecting  a  mill  at  Pleasant  Val- 
y  IJ  mile  south  of  Shermantown. 
Umatilla. — Lower  end  of  Bromide  Flat.    Fine  ore. 
Odia  Vera. — In  a  caiion  southeast  of  Hamilton,  near  the  town.    Lo- 
oted April  8, 18G9 ;  crops  600  feet,  7 J  feet  wide.    Assays  $1,300,  and 
}Dtaius  some  copper. 

Peninsula. — Six  hundred  feet  east  of  south  of  Hidden  Treasure  on 
'rea^ure  Hill ;  near  a  ridge  of  rocks  overlooking  the  canon  east. 
Hidden  Treasure  No.  2. — Located  March,  18C8  ;  in  the  rear  of  Pacific 
;nion  Express  office. 

Shamrock  No.  3. — About  200  yards  below  Arcade  on  Silver  Glance, 
bout  oue  mile  east  of  Eberhardt ;  1,000  feet  in  the  claim.  Located  by 
)ttiiu  &  Leonard,  January  28,  18G9. 

lUtHois  No,  )0. — Sixteen  hundred  feet.  Is  about  800  feet  from  Buffalo 
Sty  mine,  about  1,000  feet  west  of  Union  street,  at  the  base  of  the  west 
fepe  of  TiX5asure  Hill. 

Uomird. — Across  the  caiion  directly  west  from  the  Illinois  in  Base 
fetal  ninge  about  2,000  feet  from  Illinois.    Eight  hundred  feet  in  claim. 
CmatillM. — ^Twelve  hundred  feet.    Lies  north  of  Mazeppa  half  a  mile, 
osoath  slope  of  Treasure  Hill.    Croppings  light.    Country  rock,  lime- 
tOQe  and  spar.    Course  nearly  north  and  south. 
Mutual. — Bromide  Flat.    West  of  Hallock  and  Meyers's  store. 
Limestone. — Considerably  below  the  Mutual  on  the  road. 
Cuckoo. — Near  Swansea  on   the  road  from .  Hamilton  to  Sherman. 
K)W8  some  very  good  ore  with  galena. 

Zapkna. — M.  J.  Heulay,  Eiias,  and  others,  owners.  About  one- 
fhth  of  a  mile  below  Swansea,  on  the  left  of  the  road,  thence  to  Sher- 
uu  in  a  canon  leading  down  to  the  road,  about  200  yards  up  that 
iiou,  on  the  right.  Very  promising  ledge.  Price  demanded  May  18, 
59,  810,000. 

BeHsarius.-— On  top  of  hill,  half  a  mile  northeast  of  Shermantown. 
Bunker  Hill. — Forty  feet  east  of  Beiisarius.    Does  not  show  much. 
%me  Pumpkins. — Near  Beiisarius,  and  within  sight  of  Shermantown. 
nrse  distinctly  marked  east  and  west.    Dips  north  70°.    Two  to  five 
t  wide.     Looked  well  May  18, 1801).    Shows  fine  mineral  advantage- 
»ly  situated  for  working.    Held  at  $12,000. 
Orape  Vine. — A  little  north  of  last.    Showing  favorably. 
If  iNJiiiif/  Hand. — A  little  south  of  Orape  Vine.    A  cut  run  across  and 
mg  the  vein  shows  some  ore. 
Tidusiry. — North  of  last  across  a  canon. 
^tzbergen. — East  of  Industry  about  100  feet. 
tugyernaut. — A  few  hundred  feet  west  of  Industry. 
Kra  Jane. — (Tp  the  canon  some  distance,  east  of  Industry  and  north  of 
Ira  Joues.    Shows  splendid  mineral. 

^rewion^. — Chester  Company,  a  few  hundred  yards  west  of  the  toll- 
lue,  oa  the  road  from  Hamilton  to  Shermantown ;  in  the  Base  Metal 
ife.  Gkmgue,  spar  and  quartz  ]  ore,  chloride  and  horn-silver^  small 
onnt  of  lead.  Through  the  body  of  the  vein  matter,  the  width  of 
ieh  has  not  been  ascertained,  there  is  a  streak  of  rich  ore  two  feet 
le,  which  assays  $^^  to  $1,100.  Fissure  nearly  vertical.  Strike 
t  and  west  shows  several  hundred  feet  on  the  suiface. 
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Arco  Iris. — Not  far  from  Oremome.  Ores,  chlorides  and  sulphuretsof 
silver.  Heavy  body  of  spar  for  banging  wall,  stringers  of  which  perme- 
ate the  lode  in  every  direction.  Assays  $500;  $800  for  the  better  dass; 
great  quantities  from  $100  to  $200. 

I>iaiia. — North  of  Arco  Iris,  which  it  greatly  resemblbs.  Vein  12 feet 
wide.    Crops  000  feet.    $250  to  $700. 

Bright. — One  thousand  feet.  Located  October  28,  1868.  Owned  bf 
A.  D.  McCulloch  and  others.  Situated  a  quarter  of  a  mile  east  of  Eb- 
erhardt,  below  the  line  of  Eberhardt.  15  feet  wide.  About  $600  worti 
of  work  done  in  open  cut. 

Bums. — Chloride  Flat.    Ore  at  30  feet  depth. 

Mountain  Boy  and  Silver  Queen. — On  "  Take-a-nip  Flat.''  Sixteen  hoi* 
dred  feet.  Two  parallel  ledges.  Shaft  between  them,  40  feet  deepi 
Yields  good  ore. 

Trench. — Located  March  29, 1869,  by  Captain  Layne,  of  the  Hiddei 
Treasure.    In  Base  Metal  range,  6  feet  wide. 

Latest  Discovery. — Near  the  Trench,  above  noted. 

Westford. — On  Blue  Hill,  directly  northeast  of  Hamilton.    Twcbl  \ 
hundred  feet  in  extent.    Good  ore ;  assays  $125  to  $1,000. 

Bowers. — About  400  yards  from  the  Westford  on  the  western  di^of 
the  hill.  Located  April,  1809.  Ten  feet  wide.  Estimated  to  go  CM 
per  ton. 

Idlewild. — A  few  hundred  feet  below  the  Bowers.  Located  Apfii^ 
1869.  Ore  resembles  that  of  Chloride  Flat.  Veins  easily  traced  2,(IW^ 
feet,  with  an  apparent  width  of  30  feet. 

Three  Kings. — In  the  bend  of  the  Sheehan  toll-road,  northern  slq^tf 
Treasure  Hill. 

Alturas. — Surrendered  its  title  to  the  Post-hole  latter  part  of  Juna 

Borealis. — Main  street,  above  Stony  Point,  Treasure  City. 

Hamilton   Tunnel  ana  Hydraulic  Mining   Company. — Organized 
mining  and  milling  purposes.    Has  a  location  of  a  quarter  section 
land,  about  one  mUe  east  of  Hamilton,  with  a  spring  on  it    The  ini 
tion  of  the  company  is  declared  to  be  to  run  a  tunnel  from  the  west" 
of  Treasure  HiU  to  a  point  directly  under  the  summit,  3,400  feet 
their  starting  i)oint. 

Daicson. — South  of  Hamiltown,  near  Eice's  toll-road. 

El  Dorado. — On  a  hill  of  the  same  name,  at  the  north,  end  of 
City.    Located  May,  1869,  by  John  A.  Steele.    A  considerable  q 
of  ore  has  been  extracted. 

Cadiz*. — Base  Metal  range,  two  miles  west  of  Shermantown,  5  feet 
Carbonate  of  lead  and  some  silver;  assayed  $78  54  silver  and  65 
cent.  lead. 

Michael  0'Nashy.—VoGoi\X[o  Flat    Sbaft,  34  feet;  ledge,  3  feet 
smooth  walls ;  vein  matter,  spar  and  quartz. 

Mohawk  No  10. — Four  miles  northwest  of  Hamilton.    H.  0.  Ji 
discoverer.    Selected  specimens  assay  $700  to  $3,411  37,  by 
specimens  coated  with  silver. 

Inland  Empire. — Extension  of  Mohawk  No.  10.    Located  by  Pat 
land.    Assays,  $723  60. 

Elian  Cave  and  Mining  Company. — ^Two  miles  west  of  H 

Elms. — First  extension  south  of  Anita  Cutter,  six  miles  west  of 
mantown,  at  the  foot  of  White  Pine  range,  6  feet  wide.    Assays 
$31  42  to  $4,583  24. 

Little  Phil.  She^'idan. — A  few  hundred  feet  south  of  Pocotillo. 
good  ore  on  the  dump  June  16, 1869. 
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If. — South  side  Treasure  Hill,  between  Eberhardt  and  Mazeppa. 

re  ftt  12  feet  depth. 

rood  Tuunel  Companj/.— East  side  Treasure  Ilill,  1,400  feet  below 

lo. 

wmd. — A  location  ou  the  southeast  coruer  of  the  Eberhardt,  that 

jtury  said  it  was  on  the  Eberhardt,  but  the  owners  still  hope  to 

bat  it  is  not. 

uekg  Some  No.  3. — One  mile  south  of  Hamilton  in  Base  Metal 

Assays  $570.    100  tons  on  the  dump  in  the  spring. 
ace. — Three  quarters  of  a  mile  east  of  Eberhartlt.    Owned  by  a 
ly  composed  exclusively  of  priuters.    They  own  also  the  Nonpa- 
ITurrel. 

taood. — At  the  head  of  old  Hendrie  Mill  caQon,  on  the  west  side 
?  Metal  range.    Five  feet  wide. 
r'g  Delight. — Near  Greenwood. 
rprite. — Near  Greenwood. 

'eman  and  Loneman.^ust  over,  the  peak  from  Aurora  Consoli- 
Treasure  Hill.    June  29,  shaft,  78  feet. 

tdilio. — Incorporated.     Capital  stock   $2,400,000.    Buuniag  for 
idges  in  Treasure  Hill. 

. — Sear  the  trail  from  Treasure  City  to  Sherroantown.    Located 
1, 1869.    Assays,  $414  40. 
t. — Another  location  on  the  Todd. 

notice. — ^Also  on  the  Todd.    It  is  thought  tlie  Locomotive  will 
0  the  Depot  if  the  company  keep  up  steam  long  enough, 
ipor.— North  side  of  Bromide  Flat.     Shaft,  50  feet,  June  30. 
ixia  TuRuel  Company. — Pogonip  Hat.     Running  for  bliud  ledges. 
t  Lamar. — On  the  ridge  leading  southeast  irom  the  Eberhardt. 
le  brow  of  the  cliff  below  the  Poor  Man,. 

tMt  of  Wk\U  Pine  incorporaliont,  formed  tumUs  (b  San  Franeiteo. 
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List  of  White  Pine  incorporations,  4^, — Continned.    . 


Name. 


Crown  Lode  and  Tannel 

Cliff  Lode  and  Tunnel 

Cortoz 

Capital 

Cliloride  Kange  Consolidated  and  Tunnel. 

Chicago  Mining 

Carrington 

Charles  Sumner 

Consolidated  Eberhardt 

Chloride  Flat 

Chester  Company 

Douglass ' 

Diamond  Silver 

Dolomite  Consolidated 

Dinero 

Dundee 

Daniel  Webster 

Day  Star 

Dave  Williamson  Tunnel  and  Minhig 

Dora  and  Chauncey  Consolidated 

EcUpse  Chloride  Plat 

Eastern  Slope  Tunnel  and  Mining 

Etna :. 

Edith 

Egleston  Sl  Brown 

Eberhardt  Mill  and  Mining  

EsteUe  No.  2 

Eureka 

Empire 

Europe 

Eastern  Enterprise 

Evening  Star 

Enoch  Ardeu 

Emanuel 

Five-Forty 

Featherstone 

Florence  Mining  and  Tunnel 

French 

Grand  Trunk  Tunnel 

George  Washington 

Green  Mountain 

Georgia 

Gcrmania  Consolidated 

Grant  Invincible 

Great  Republic 

Golconda 

Great  Union  Mining  and  Tunnel 

Hidden  Treaajore  Consolidated 

Hornet : 

Hearst  Mining 

Holcombe 

Ida 

Ion 

Independence  Consolidated 

Imperial  

Kewanee 

Knox  Tunnel  and  Mining 

Letitia  and  Poole  Consolidated 

Little  River 

Louisiana 

La  Belle 

Luck}'  Ledge 

Latowana 

Lexington  Mill  and  Mining 

Larcombe 

Lee 

Ludlow 

Marlborough 

Madden 

Monte  Christo 

Maid  of  Saragossa 

Monroe 

Metropolitan  Milling  and  Mining 

Miantonomah 

Magenta 

Manon 

Mammoth 

Main  Street 

May  Wentworth 

Mount  Moriah 

Mazeppa 

HookbigBird 


Incorpor- 
ateo. 


18 
33 

3 
,5 

8 
14 
16 

1 


Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Deo. 

April  86 

AprU29 

Jan.    11 

Jan.    15 

Jan. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

Feb. 

Feb. 

Feb. 

Fob. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

April 


21 
10 
18 
34 
4 

33 

9 

3 

7 

18 

18 

5 

6 

S3 

35 

14 

30 

9 


AprUlO 
April  10 
April  18 
Feb.  35 
Jan.  36 
Mar.  24 
Mar.  30 


Iffliuures. 


April  33 
April  18 


M!ar. 

Mar. 

Mar. 

Mar. 

Jan. 

Mar. 

Mar. 

Mar. 

Mar. 

Jan. 

Jan. 

Feb. 

Mar. 

Mar. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

Jan. 


3 
18 
31 
35 
35 
11 
31 
36 

8 
35 
38 
13 
18 
35 
16 

3 
17 
87 
37 
24 
18 
18 
39 


April  9 
April  18 


April  10 

Dec. 

Deo. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 


4 

31 

11 

17 

5 

8 

11 

16 

3 

18 

81 

9 

5 


10,000 
10.000 
34,000 

6,000 
50.000 
30.000 
13,000 

6.000 
10,000 
33,000 


3.200 
14.000 

5,000 

7.500 
10,000 
13,000 
16,000 

8,000 
12,000 
50,000 
10,000 
10.000 
10.000 
10,000 
120,000 
12,000 
10,000 

8,000 
20.000 
lO.trOO 
18,000 
10,000 
10,000 
12.000 

14.  o:o 

10.000 
14,000 


t 


14.000 
14,400 
30,000 

8.000 
10,000 

8.000 
60.000 
12.000 
10.000 
30,000 

6,000 

3,200 
14,000 
30.000 
10.000 

8.000 

4.000 
14.000 

5.003 
90,000 
83,000 
30.000 
19,300 
16.000 

1,400 
10.000 
12.000 
10.000 
40,000 
HUM) 
30.000 
10.000 
10.000 

4,800 

i4,ono 

10.400 

36.000 
5.0  J) 

10.000 
6.000 
8.000 

HOOO 
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>IILLS. 

Ill  the  month  of  May,  18C9,  there  were,  ninning  or  buildiug,  the  fol- 
lowing mills  in  White  Pine : 

Shennantown, — Eberhardt  Company,  2  mills,  10 and  8  stamps;  Metro- 
politan Company,  15  stamps;  Kohlers&Co.,  8  stamps,  (rotary  battery;) 
Moylea,  5  stamps ;  Union  Mill  Company,  15  stamps. 

Hamilton. — White  Pine  Milling  and  Mining  Company,  10  stamps; 
Treasure  Mining  Company,  5  stamps ;  Old  Big  Smoky  mill,  20  stamps; 
Dayton  mill,  10  stamps;  Henderson's  mill,  2stiimps;  milloneandafadf 
mile  east  of  Hamilton,  10  stamps;  Centenary  miU,  Newark,  twen^- 
eight  miles  distant,  20  stami>s. 

Total,  12  mills,  with  113  stamps,  or,  counting  the  Centenary,  13  milli^ 
with  133  stamps.  Tiiese  mills  were  all  running  before  July,  and  many 
others  have  been  erected  since.  The  number  in  August  was  13  miOt,  i 
with  135  stamps.  To  these  were  added,  a  little  later,  the  Stanford,  iM 
stamps,)  at  Eberhardt  City,  about  two  miles  from  Treasure  Hill  and'dn 
same  distance  from  Shermantown,  and  one  or  two  more,  so  that  White 
Pine  probably"  possesses,  January,  1870,  an  effective  force  of  200  stampi 

SMELTING. 

Considerable  attention  has  been  paid  to  this  system  of  reduction,  then *j 
being  an  immense  amount  of  ore  in  the  Base  range  which  can  be  utitiiel; 
by  no  other  process.  Two  very  large  and  exiHJusive  furnaces  have  heat] 
built,  but  up  to  July  they  were  not  in  regular  operation.  According tj^ 
the  Xews,  the  smelting  works  owned  by  Mr.  J.  J.  Bassey,  near  Swai  " 
had  just  made  a  second  run.  May  9,  1800,  on  ore  from  the  Base  Mi 
tange.  Three  and  a  half  tons  were  reduced,  yielding  2,400  pounds 
metal,  or  about  GOO  pounds  to  the  ton — assay  value,  $227  40.  The  ledge  ^ 
from  which  this  ore  was  obtained  was  said  to  bo  about  150  feet  wide. 

COAL-FIELDS  IN  WHITE  PINE. 

lu  a  countrj'  where  so  much  fuel  is  silready  used,  and  likely  to 
necessary  for  a  long  time  to  come,  and  where  the  growth  of  timber  iii 
limited,  as  in  White  Pine,  it  is  natural  that  much  stress  should  iM 
been  laid  on  the  discovery  of  coal.    Bituminous  shiiles  being  a  pi 
neut  constituent  of  the  formation  east  of  Hamilton,  many  have  e3 
to  tind  coal  in  this  neighborhood,  and  small  seams  of  an  inferior 
have  actually  been  found  on  the  quarter  section  owned  by  W.  G. 
son.   But  the  beds  found  so  far  will  never  be  of  the  slightest  conseqi 
as  far  as  practical  use  of  the  coal  is  concerned,  not  alone  on  accoiinti 
their  small  extent,  but  also  because  the  quality  of  the  fuel  is  entiidj] 
unsatisfactory. 

WATER. 

The  want  of  nothing  has  been  felt  so  much  by  the  inhabitanti 
Treasure  City  and  the  milling  interests  of  the  neighborhoods  as  thatj 
an  abundant  and  cheap  supply  of  water.    At  last  a  corporation- 
White  Pine  Water  Company — took  hold  of  the  enterprise,  to  supply] 
alone  Treasure  City,  but  also  Hamilton,  Shermantowu,  Bberhardt, 
the  mills  erected  at  present  and  those  to  be  built  in  the  futore,  with 
quantities  of  water  as  may  becoige  necessary  for  consumption  in  the 
ferent  ways  that  liquid  is  used  in  a  mining  region. 

The  company  was  organized  iu  San  Francisco  with  a  capital 
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,000,000,  divided  into  shares  of  $1,000  each.  The  corporate  duration 
the  organization  was  limited  to  fifty  years.  Colonel  A.  W.  Von 
hmidt,  A.  P.  Stanford,  W.  C.  Kalston,  Alvinza  Hayward,  and  other 
nally  wealthy  and  substantial  residents  of  the  Bay  City,  were  among 
B  trustees  of  the  company.  Colonel  A.  W.  Von  Schmidt  was  the  en- 
leer  and  projector  of  the  enterprise. 

rhe  water  of  lUapah  (Clear  Water)  Creek,  a  stream  which  hasits  origin 
a  large  spring  about  three  miles  from  Hamilton,  on  the  other  side  of 
9  Momomoke  Mountain,  was  selected  to  furnish  the  contemplated  sup- 
r.-  The  spring  discharges  about  300  miners'  inches  of  water.  It  flows 
rth  for  about  10  mile^  and  disappears  at  that  point  under  a  mountain. 
le  water  has  been  caught  in  a  reservoir  a  few  rods  below  the  spring. 
ae  the  first  engine  of  150  horse-power  is  located,  which  raises  the 
iter  438  feet  up  the  side  of  the  mountain  into  a  reservoir,  from  which 
is  forced  a  second  438  feet  up  to  the  mouth  of  the  tunnel,  which,  60 
St  below  the  crest  of  the  mountains,  has  been  driven  by  the  company 
niogh  to  the  Hamilton  side.  At  the  mouth  of  this  tunnel  is  a  large 
KTV'oir,  containing  220,000  gallons  of  water,  which  is  to  be  used  for 
lusual  contingencies.  Twelv-e-inch  water  pipes  are  laid  throughout  up 
this  point.  From  here  part  of  the  water  is  conducted  to  a  reservoir 
e^half  mile  distant,  which  has  a  capacity  of  1,000,000  gallons  and  is 
nateil  100  feet  above  the  corner  of  Main  and  Hamilton  streets,  so  that 
I  ample  fall  is  secured  to  supply  any  part  of  Hamilton  City.  Another 
irt  of  the  water  is  conducted  through  pipes  down  the  mountain  and 
iTr^isure  Hill  into  another  reservoir  of  the  same  capacity  as  the  forc- 
ing, to  a  point  in  the  neighborhood  of  the  original  Hidden  Treasure, 
bidi  is  to  supply  Treasure  City.  The  work  is  said  to  have  cost 
1001,000,  and  was'  expected  to  confer  an  incalculable  benefit  on  this 
iuDg  region.* 

BUILDING    MATERIAL. 

f 

Although  a  great  deal  of  timber  well  fitted  for  sawing  into  lumber 
ists  on  the  White  Pine  Mountain  range,  and  though  several  sawmills 
re  tried  their  best  to  supply  the  demand,  lumber  has  been  sold  mostly 
the  high  rates  of  8300  to  8350  per  thousand  feet.  The  excessive  de- 
ad during  the  excited  times  of  the  past,  and  the  dif&culty  of  hauling, 
re  been  the  main  causes  of  these  exorbitant  prices,  and  it  is  confi- 
itly  exi)ected  that  lumber  for  building  purposes  will  be  bought  in 
lioary  times  at  less  than  one-fourth  of  the  above  figures.  For  the 
Iding  of  more  substantial  structures  the  country  furnishes  an  excel- 
t  limestone  and  an  easily-worked  rock,  occurring  near  Shermantown, 
ieh  hardens  on  exposure  to  the  air.  Clay  for  the  manufacture  of 
ek  is  also  abundant  in  most  of  the  valleys. 

EGAN  CAl^ON. 

!lie  following  interesting  description  of  the  mines  of  Egan  Caiion,  an 
mining  district,  was  prepared  by  Mr.  L.  F.  Emmons,  connected  with 
ifl's  geological  expedition.  The  district  is  in  the  northeastern  part 
White  Pine  County,  about  one  hundred  miles  distant  from  Treasure 

iMTe  the  OTorland  road  crosses  tho  E^an  Mountains,  they  are  divided  into  two 
e%  between  which  lies  a  pretty  mountain  vaUey,  surrounded  by  weU-wooded  hiUs, 
and  in  the  valley  bottom  are  good  grass  and  plentiful  springs. 


riM  triamph  of  engineering  skill  in  the  coiMtruction  of  the  works  is  unquestion- 
,  bat  the  receipts  of  the  company  have  not  been  sufficient  to  insure  its  prosperity ; 
it  is  now  reported  that  the  works  have  recently  (March,  1870)  been  sold  at  auction. 
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The  water  A'om  tliis  valley  finds  an  ontlet  in  a  northerly  and  easterly  dine 
throngh  Egau  Canon,  at  the  head  of  which  i^  situated  the  town  and  a  5-stampt 
The  western  ledge  is  composed  of  limestone,  the  eastern  of  metamorphic  rock,  pri 
pally  of  quartzite,  the  formation  having  a  north  and  south  direction  (ma|nietie,) 
dipinng  to  tlio  westward.  At  the  month  of  Egan  Cation,  on  Steptoe  Vafiev,  an 
conies  np,  extending  on  the  north  along  the  lower  foot-hills,  and  on  the  soatli  mi 
or  rather  higher  up,  into  the  range.  Above  the  granite  are  quartzite  cllflh,  extcu 
nearly  up  to  th(^  town,  Cthe  oafion  is  about  one  and  a  half  or  two  miles  long,)  w] 
the  quartzite  alU;nmtes  with  elilorito  schist.  At  the  mill,  in  the  upper  part  of 
town,  is  a  stratum  of  line  roofing  slate.  In  the  lower  hill,  north  of  the  town,  al 
300  feet  above  it,  are  the  eroppiiigs  of  the  Gilligan  ledge,  which  mns  northeiiit 
southwest,  and  dips  from  GO  degrees  to  70  degrees  to  the  northwest.  This  l; 
belongs  to  the  Social  and  Steptoe  Mining  Company  of  New  York. 

This  comj)any  was  incoi-poratcd  in  September,  1861,  fonned  by  the  conaolidatio 
the  Social  Company,  owning  the  Gilligan  ledge  and  a  5-stamp  mill,  and  the  8^ 
Company,  owning  extcusions  on  the  Gilligan  as  well  as  several  other  ledses,  ii 
10-stamp  mill,  of  which  the  frame  is  now  standing  at  the  lower  end  of  toeea] 
while  the  machinery  is  stored  at  Salt  Lake  City.  From  1H66  to  March,  1868^ 
5-stamp  mill  has  been  running  on  ore  from  the  Gilligan  le^lge,  with  sufficient  piofl 
pay  general  expenses,  and  the  developing  of  the  mine. 

The  mill  has  live  stamps,  weighing  about  650  pounds  each,  which  stamp  diy, 
pulverized  ore  being  carried  fi*om  the  batter^'  to  the  dust-chamber,  which  is  above 
a  fan -blower,  thereby  saving  nnicli  dust;  thr<»e  Varney  jians  and  two  settlers,  wl 
give  a  cai)acity  of  about  five  tons  per  twenty -four  hours.  The  motive  jKiwer  is  an 
8-incli  cylinder,  horizontal- working  steam-engine,  which  works  the  stamps,  pant, 
tiers,  and  blowers,  (250  revolutions.)  It  is  also  used  to  run  a  circular  saw,  i 
which  the  company  saw  all  their  mining  and  building  timbers,. fir  and  yellow  p 
that  they  cut  in  the  neighboring  hills.  Wood,  as  fuel,  costs  at  the  mill  $3  U) 
cord. 

The  mine  is  opened  by  three  shafts  or  inclines;  the  principal  is  worked  by  a  lie 
whim.  This  shaft  was  originally  sunk  in  the  ledge,  (which  dii>s  from  60  degrees  ft 
degrees,)  and  consequently,  with  a  varj'ing  inclination,  400  feet  below  the  surface; ' 
water  coming  in  at  the  bottom  in  large  quantities,  the  lower  works  were  abandn 
the  300- foot  l(;vel  is  now  the  lowest  worked.  From  this  depth  up  to  within  m» 
feet  of  the  surface  the  incline  has  been  enlarged  and  straighten^l,  newtimbenpil 
and  a  ceiling  of  2-inch  stuft'  throughout  the  great-er  part  of  its  extent.  This  woik 
been  progressing  since  the  stoppage  of  the  mill.  Near  the  surface  a  Ixkly  of  ow 
been  stoped  out  to  the  northeast  of  the  shaft,  which  yielded  in  the  mill  $1&| 
averaging  $200  per  ton.  From  this  point  down  to  the  300-foot  level,  no  orehMD 
taken  out  except  in  sinking,  but  the  vt^in  is  said  to  have  maintdinecl  the  sameete 
ter  throughout.  On  the  300-foot  level  drifts  have  been  run  150  feet  southwei^  \ 
120  feet  northeast.  In  the  former  the  vein  is  ver^'  regular,  being  a  broken  qa 
somewhat  decomposed,  colored  with  iron  oxide,  and  showing  some  suli>hurut8 of  ail< 
It  has  a  width  of  from  four  and  one-half  to  six  feet,  so  that  the  entire  drift  is  m 
vein,  the  hanging  wall  being  remarkably  clean  and  distinct,  having  a  clay  goiy 
decom|N>se<l  slate.  The  foot- wall  is  not  so  distinct;  the  coimtry  roc^  seems  to  be 
pregnatwl  with  <iuartz  and  vein  matter  some  distance  from  the  vein.  The  veinki 
small  seam  running  through  the  middle,  dividing  it  into  two  characters  or  clmM 
ore.  The  second  or  poorer  cliiss,  which  comes  on  the  foot- wall,  has  hitherto  been 
carded  for  want  of  hoisting  power,  and  used  to  fill  up  deserted  works,  e.  g,,  theind 
below  the  300-f(LM)t  level  is  mi>stly  filled  up  with  this  ore.  Mr.  O'Dougherty,  the  ID| 
intendent,  ;issures  me  that  the  whole  vein  without  assorting  will  run  $50  per  toi 
the  mill ;  that  the  richer  ore  oft^u  runs  from  $100  to  $200,  and  a  black  clay^ 
which  occurs,  sill  richer. 

To  the  northwest  the  vein  maintains  the  same  character,  but  within  SO  feet  of 
present  fiiec^  it  pinches  to  two  or  three  feet,  the  quartz  becoming  whiter,  more  comiK 
and  less  rich,  resuming  its  former  character,  however,  at  the  face.  Take  it  aJtogeti 
this  vein  shows  a  remarkable  regularity  throughout.  At  50  feet  from  the  fiice  a  ll 
has  been  run  up  some  15  feet  from  the  floor  of  the  level,  nearly  to  the  face  of  thedi 
which  has  been  filled  in  with  sexM)nd-class  ore  taken  from  this  <lrift.  On  the  soii 
to  the  southwest  of  the  shaft,  the  vein  has  been  stripped  to  a  distance  of  500  feet, jp 
iujo;  a  change  in  the  formation  from  quartzite  to  chlorite  schist.  It  shows  a  unffl 
width  of  quartz  of  good  appearance  throughout,  and  is  said  to  yield  very  well  is  g 
toward  the  extremity.  Three  hundred  ft»i't  to  the  northeast  of  the  main  shaft,  anoC 
shaft  has  been  sunk  in  a  sort  of  ravine  or  bend  in  the  slope  of  the  hill,  to  a  desti 
120  feet,  said  to  bo  in  good  ore,  and  here  about  eight  feet  wide.  The  quarts  {■< 
dumj[)  has  a  whiter,  more  compact  appearance  than  that  taken  from  the  other  Ai 
It  is  intcnde<l  to  extend  the  drift  on  the  300-foot  level  to  connect  with  this  shaft,  wk 
will  then  be  used  as  an  air  shaft. 

Eight  hundre<l  feet  have  thus  been  traced  on  the  original  ledge.    The  originil  !• 
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^TM  the  company  1,600  feet,  and  extensions  (1,G00  feet,  and  800  feet  northwest > 
their  claim  4,000  feet  long.  About  midway  between  the  two  shafts  another  has 
snok  to  the  depth  of  75  feet,  said  to  yield  good  ore.  From  what  I  have  seen,  and 
ding  to  Mr.  Dougherty,  whom  I  have  every  reason  to  believe,  the  mine  seems  to 
le  of  grejit  promise,  having  a  very  large  body  of  ore  in  sight,  which  is  easily 
od,  and  yields  a  fair  profit.  I  should  judge  they  must  have  some  20,000  tons  ."^f  ore 
Jit,  estimating  the  vein  to  bo  nearly  as  uniform  above  as  in  the  300*foot  level,  say 
Sset  thick  an<l  200  feet  in  length.  It  is  the  intention  of  the  company  to  erect  a 
imp  wet  crushing  mill,  with  which  they  calculate  to  extract  seventy  per  cent,  of 
nllion,  to  treat  the  ore  for  $12,  and  have  an  average  yield  from  the  whole  vein  of 
PT  ton.  For  this  it  will  be  necessary  for  them  to  put  up  a  new  shaft-house,  and 
rte&m-hoisting  machinery.  The  ore  for  the  past  few  months  has  yielded  bullion 
ine,  being  gold  and  silver  in  the  x>roportion  of  81)  cents  gold  and  $1  20  silver  to 
BDce,  the  ounce  being  worth  $2  03. 

.  ODougherty  assures  me  that  the  mine  has  paid  its  way  s«ince  the  commencement 
gh  the  pn)tit  on  ore  extractetl  from  the  shafts,  drifts,  and  their  few  stopes,  and 
«d  in  their  .Vstamp  mill.  Since  the  stoppage  of  their  mill  they  have  been  incur- 
pxpenses  \>  ithont  any  corresponding  income  to  the  amount  of  $12,000. 
low  the  town  two  men  are  running  a  small  arrastra  by  water-power  furnished  by 
tream  running  out  of  the  valley.  They  are  crushing  a  gold-bearing  quartz  from 
^  higher  up  on  the  hills  north  of  the  mouth  of  the  canoii,  called  the  Gold  Cafion 
.  It  is  a  clear  white  quartz,  showing  occasional  specks  of  native  gold.  They 
I  about  live  hundred  pounds  per  diem,  which  yields  them  at  present  at  the  rate  of 
)  $50  |»er  ton.  They  have  sufficient  power  to  nin  stami)s  if  they  had  them.  As 
t^y  break  up  the  ore  by  hand  to  the  size  of  a  filbert. 

EUEEKA  DISTRICT. 

le  mines  of  Eareka  were  discovered  and  the  district  organized 
ly  live  years  ago,  but  as  the  ores  are  largely  composed  of  base 
ik,  their  development  has  been  neglected.  The  distiict  is  situated 
it  forty  miles  west  of  White  Pine,  in  what  is  known  as  the  Diamond 
»e.  The  deposits  are  frequently  large,  but  occur  irregularly  in 
stone.  They  contain  smelting  ores,  which,  for  cheap  reduction, 
it  to  be  dressed  before  they  reach  the  furnaces. 
le  principal  deposits  are  the  Juno,  Inca,  Ruby,  Summit,  Sunburst, 
•ka,  Giant,  Grant,  Tiger,  Lily,  and  Gem,  all  of  them  situate  on 
^ral  and  Silver  Hills.  A  shaft  furnace  has  been  built  in  the  neigh- 
ood  of  these  mines  during  the  last  year,  by  Mr.  C.  A.  Stetefeldt, 
ng  engineer,  in  which  he  has  smelted  some  of  the  ore  taken  from 
-al  of  the  above  minea.  The  principal  diflBculty  encountered  was 
arge  proportion  of  gangue  delivered  with  the  ores  at  the  furnace, 
lat  enormous  quantities  of  flux  had  to  be  added  to  make  smelting 
We,  and  pecuniary  embarrassments  of  the  company  i)revented  even 
ompletion  of  the  works. 

e  ores  of  the  district  assay  well,  an  average  of  many,  made  of  the 
ting  ores  by  Mr.  Stetefeldt,  yielding  as  high  as  $80  per  ton  in  sil- 
^sides  its  ores  the  district  contains  an  abundance  of  wood,  water, 
building-stone. 

le  latest  discoveries  in  Secret  Eavine  contain  rich  ores  resembling 
&  from  White  Pine.  The  average  value  of  the  ores  of  this  new 
let  probably  surpasses  that  of  the  ores  from  the  base  range  at  White 


6BANT,  TEGY,  AND  SEYMOUB  DISTBICTS. 

bese  three  districts  lie  nearly  due  south  of  Hamilton,  and  about 
ity  miles  distant.  From  the  mountain  (White  Pine  belt)  spurs 
iBged  in  a  half-moon  or  circle  run  out  into  this  region.  Grant  lies 
the  north  of  the  arc,  and  Troy  on  the  south,  while  the  Irwin  Canon 
Tmonr  district)  makes  down  from  the  extreme  suinmit  of  the  moun- 

H.  Ex.  Doc  207 12 
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tain  to  tlie  valley  below.    lu  other  words,  it  is  the  central  point  between 
Grant  and  Troy. 

A  large  mineral  belt,  commencing  at  the  Grant  Gaiion,  runs  soutli, 
through  Seymour,  Troy,  and  a  long  distance  below.  The  country  rook  is 
slate  and  granite,  and  in  this  are  found  a  number  of  large  veins,  the  crop- 
pings  of  which  can  easily  be  traced  on  the  surface.  .  They  contain  pore 
silver  ores,  and  some  base  metal  ores.  The  Chieftain,  Mountain  Chiet 
La  Grange,  Black  Warrior,  Catarina,  Eureka,  and  Black  Prince,  are  the 
principal  veins  in  Seymour ;  the  Blue  Eagle  lode  is  the  most  noted  lode 
in  Troy.  Timber  for  use  as  lumber  and  firewood,  water,  and  grass,  are 
abundant.  Salt  in  great  quantity  occurs  in  the  McDonald  and  the  But- 
terfield  salt-beds  in  the  valley  in  front  of  Seymour  district. 

KEEN  DISTRICT. 

• 

Kern  district  is  situate  about  twenty-five  miles  east  of  Egan  caiion, 
on  the  (^astern  slope  of  Shell  Creek  range,  and  ninety  miles  distant  from 
Hamilton.  It  is  only  ten  miles  south  of  the  Antelope  station  on  the 
Overland  road,  and  within  twenty  miles  of  the  Utah  line.  The  country 
rock  is  granite.  Some  twenty-five  ledges  have  been  discovered  in  it, 
all  of  which  run  northeast  and  southwest,  are  very  regular  in  tbeii 
course*,  and  vary  in  thickness  from  eighteen  inches  to  eight  feet.  They 
dip  from  fifty  to  seventy  degrees  to  the  east,  and  cjiny  mostly  sulphur 
ets  of  silver  in  a  quartzose  gangue,  with  some  decomposed  ores  at  the 
surface.  Assays  of  specimens  brought  to  Hamilton  yielded  from  $200 
to  $900  per  ton,  and  22  pounds  of  rock  worked  in  a  pan  yielded  $5(50  to 
the  ton.    The  district  promises  to  be  quite  an  important  one* 

PATTERSON  DISTEICT. 

Patterson  district  is  situate  on  the  eastern  range  of  the  Buckskin  or 
White  Mountains,  eighty-five  miles  southeast  of  Hamilton  and  in  t  i 
lower  altitude  than  that  town.    A  survey  will  be  necessary  to  detennine  ; 
whether  it  is  in  White  Pine  or  Kye  (county.    Two  town  sites,  Montezomi  j 
and  Springville,  are  laid  out  in  the  district,  the  first  in  the  immediate  '• 
vicinity  of  the  mines,  the  other  one  and  a  half  mile  distant  in  a  valley. 
The  mines  were  first  discovered  in  the  mountain  pass  between  Cave  and 
Steptoe  valleys,  a  locality  where  wood  is  abundant,  but  large  timber 
rather  scarce.    xYbout  two  hundred  and  fifty  claims  have  been  locatUi  i 
all  in  a  limestone  formation  and  carrying  ores  very  similar  to  those  m.  \ 
Treasure  Hill.    The   Great  Eastern,  .according  to  the  croppings  and 
assays  made  of  its  ores,  appears  to  be  the  most  important  of  all  at  the  ; 
present  time.     The  Emigrant,  San  Jose,  San   Francisco,    Oakland,  ' 
Rough  and  Ready,  Atlantic  Gable,  Ida  Elmore,  Blue  Jay,  and  Clay  aip 
also  thought  v6ry  valuable.    A  large  lot  of  ore  from  the  Great  Eastan,  i 
which  was  worked  by  mill  process,  yielded  $268  i>er  ton,  and  a  greifc  | 
deal  of  that  class  is  said  to  be  in  sight.    A  large  cave,  which  has  beA  i 
explored  for  a  mile  and  a  half  in  length,  and  which  seems  to  have  beet  \ 
the  passage  of  a  subterranean  river,  to  judge  from  the  pebbles  on  the  j 
fioor,  has  been  found  in  a  spur  running  out  from  the  mountain  on  whid  | 
the  mines  ai'C  located.    Its  end  has  not  been  reached  as  yet.  , 

Water  is  comparatively  plenty  in  the  district^  at  least  it  is  so  il  i 
Springville,  one  and  a  half  mile  from  the  mines.  Large  groves  d'\ 
splendid  yellow  pine  for  building  purposes  exist  seven  and  twelve  mihi  i 
west  of  the  mines.  The  district  is  only  sixty  miles  from  the  MormoA  i 
settlements  of  Meadow  Yalley^  and  provisions  are  therefore  miiek- 
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cheaper  than  at  White  Pine.  Considerable  excitement  has  been  caused 
by  the  lat«  discovery  of  these  mines,  but  they  are  rather  too  new  to 
pennit  of  a  special  description. 

PIUTE  DISTRICT. 

• 

This  is  a  new  district  situate  forty  miles  west  of  Hamilton,  a  short 
distance  from  the  road  leading  from  that  place  to  Austin.  The  C.  L. 
Place,  New  York,  Last  Chance,  San  Francisco,  and  Our  Own  No.  1,  are 
the  principal  locations  made.  The  ore  assayed  so  far,  yielded  from  $123 
to  iij'M)  per  ton. 

ROBINSON  DISTRICT. 

Robinson's  ranch,  where  the  new  town.  Mineral  City,  is  located,  is 
sitirate  thirty-five  miles  due  east  of  Hamilton,  five  miles  north  of  the 
fionthern,  and  forty  miles  west  of  the  eastern  boundary  line  of  White 
Pino  County,  and  forty- live  miles  north  of  Patterson,  in  a  lovelj^  valley 
bonlering  on  ^lurray  Creek,  three  miles  from  Steptoe  Valley.  The 
mines  of  the  district  so  far  discovered  are  located  along  the  ridges  on 
both  sides  of  the  valley,  up  to  the  main  range  of  mountains.  They  con- 
tain principally  lead  ores  and  «intimonial  ores  of  silver,  the  former  i)re- 
dominating.  The  liobinson,  City  of  London,  and  Old  England  are  the 
pdneipal  veins  at  present.  The  City  of  London  is  reported  to  be  over 
one  hundred  feet  wide  and  the  croppings  protrude  fifteen  feet  above  the 
Borfecre  of  the  ridge,  dividing  the  upper  end  of  Robinson  Valley  on  which 
It  is  located.  The  bulk  of  tiie  ores  in  this  district  will  have  to  be  treated 
by  smelting.  The  country  is  well  i>rovided  with  water  and  enjoys  an 
abnndauce  of  timber  for  buiUling  and  smelting  purposes. 

SACRA^IENTO  DISTRICT. 

Sacramento  District  is  a  new  mining  district  organized  in  Spring 
Valley,  in  the  foot-hills  of  the  Snake  Mountains,  ninety  miles  in  a  north- 
Ctaterly  direction  from  White  Pine,  on  the  old  Simpson  trail.  The 
ledges  occur  in  limestone  and  slate  and  carry  gold  and  silver. 

SAN  FRANCISCO  DISTRICT. 

San  Francisco  District  is  located  at  the  Hercules  Gate,  fifty-five  miles 
ftwD  Hamilton  by  the  road,  but  in  a  straight  line  not  more  than  forty. 
lie  silver  ores  occur  in  a  limestone  formation  similar  to  that  of  Treasure 
Bin.  None  of  the  claims,  are  sufficiently  developed  to  admit  of  descrip- 
tion. 

PINTO  DISTRICT. 

Pinto  district  is  situate  about  twenty-eight  miles  west  of  Hamilton  by 
fte  old  Austin  road,  but  the  new  road  through  Independent  Canon 
truces  the  distance  to  twenty  miles.  Silverado,  the  principal  town  of 
tie  district^  lies  four  and  one-half  miles  southwest  of  the  Pinto  Creek 
station  on  the  Austin  road.  The  country  rock  is  limestone,  slate,  and 
fpaiute.  The  Cole  &  Johnson  is  the  principal  mine  in  the  district.  It 
iia  very  wide  ledge,  which  carries  chlorides,  sulpliurets,  and  some  ruby 
tflver.  A  Bhaft  has  been  sunk  on  it  to  a  depth  of  65  feet.  The 
Oar  Own  No.  !•  Our  Own  No.  2,  Du  Quette,  Virginia,  Medford,  Pyramid, 
Wiaeou8iii,  and  Fortana,  are  claims  which  give  fair  promise  of  great 
^ne  aooordiog  to  the  assays  of  the  surface  ores.  Water  is  four  miles 
from  the  town;  wood  is  present  in  sufficient  quantity. 
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SNAKE  AND  SHOSnONE  DISTEICTS. 

Shoshone  (Ustrict  is  situate  twenty-five  miles  northeast  from  Patterson. 
Tlie  mines  are  located  on  the  western  slope  of  the  White  Mountain^  a 
lofty  peak  of  the  Snake  range,  wiiieh  is  covered  with  perpetual  snow. 
Tlie  ledges  are  mostly  large  and  caiTy  chlorides  assaying  very  high,  (from 
$000  to  $800  per  ton.)  Twenty-five  miles  north  of  Shoshone  is  the  Suake 
Mountain  district  on*  the  eastern  slope  of  that  range.  The  district  is  well 
wooded  and  watered.  The  mines  carry  rich  sulphurets  of  silver  and  are 
distant  sixty-five  miles  from  Fillmore  City,  Utah,  where  provisions  can 
be  bought  cheap. 

PANCAKE  DISTRICT. 

Pancake  district  was  organized  in  April  of  this  year  on  Pancake 
Mountain,  fifteen  miles  southwest  of  Hamilton,  and  one  and  a  half  mile 
from  the  Elko  road.  The  ores  found  here  carry  chlorides  and  ai^e  simi- 
lar in  character  to  those  of  White  Pine.  The  main  ledge  crops  out  for 
three  miles,  and  the  croppings  assay  $80  per  ton. 

WAGON  ROUTES,   STAGING,   COST  OF  TRAVEL,  ETC. 

Whit«  Pine  County  is  beginning  to  be  provided  with  good  roads  to 
connect  it  with  the  outside  world.  Besides  the  graded  roads  in  the 
immediate  vicinity  of  the  mines,  a  road  is  being  built  from  Carlin.  a 
station  on  the  railroad,  to  Hamilton.  This  road  will  be  eighteen  milc« 
shorter  than  that  from  Elko,  and  travelers  from  Sacramento  will  save 
forty  miles  by  taking  that  route  to  \Yhit<i  l*ine.  It  is  intended  to  run 
through  Dixie  Valley  and  form  a  junction  with  the  old  road  throng 
Huntington  Valley.  Tmvelers  generally  complain  about  the  high  rata 
of  stage  fare  in  the  vicinity  of  White  Pine,  but  in  a  new  country  like 
that  locality  everything  tends  toward  compelling  the  owners  of  stage 
rout^is  to  charge  high  prices  in  order  to  maintain  the  business.  The  fere 
from  Hamilton  to  Elko,  for  instance,  is  $40,  that  from  Elko  to  Hamilton 
$50,  for  a  distance  of  one  hundred  and  twenty-five  miles.  On  the  road 
to  Hamilton  the  stage  is  generally  well  filled,  carrying,  say,  t^n  pass^- 
gers,  but  from  Hamilton  onl}'  five  persons  go  on  an  average  at  a  triiK 
When  we  consider  the  very  high  cost  of  conducting  the  business,  the 
income  from  passengers  will  evidently  not  maintain  the  line,  and  were 
it  not  for  freight  and  express  matter  it  would  have  to  be  given  up.  The 
line  of  Ijen  Wines  on  the  Elko  road,  for  instance,  employs  four  agents^ 
six  drivers,  twenty-five  station  men,  and  one  hundred  and  sixteen  horses*  * 
The  pay  of  the  four  agents  is  $450,  of  the  drivers  $75  each,  of  the  station 
men  $00,  and  the  board  of  each  $40,  aggregating  $3,800  monthly.  The 
price  of  barley  is  twenty  cents  per  pound  at  Hamilton,  and  at  Elko  eight 
and  a  half  cents;  hay  is  $400  i)er  ton  at  the  first-named  place,  and  f8D 
at  the  last.  The  price  of  both  articles  of  feed  increases  gradually  accord: 
ing  to  t\\e  distance  from  the  railroad.  One  horse  consumes  eighteen 
pounds  of  barley  and  twenty  pounds  of  hay  per  day,  costing  $5  per  horse, 
or  $580  in  the  aggregate  daily,  or  for  a  month  of  thirty-one  days  $17,9801 
The  expenses  for  repairs,  &c.,  are  about  $1,000,  and  for  horse-shoeing 
$470.  The  federal  government  taxes  two  and  a  half  i)er  cent  on  grofli 
receipts,  which  adds  another  $600  to  expenses.  Interest  on  capital,  lotti 
State  and  county  taxes  would  make  expenses  still  higher,  but  even  with- 
out these  the  expenses  of  Len  Wines  are  $23,850  monthly.  It  is  evident 
from  the  above  that  as  long  as  high  prices  last  for  everything  else  stajje 
fares  cannot  become  any  cheax>er,  unless  the  government  pays  hence- 
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for  the  carrying  of  the  mail,  which  so  far  has  been  done  free  of 
e  by  the  sta^jcc  line. 

LITIGATION  IN   WHITE   PINE. 

?re  has  been  mnch  less  litigation  in  White  Pine  district,  Nevada,  up 
e  prei^ent  time,  than  I  was  led  to  expect  at  the  outset,  from  the 
3  absurdity  of  the  mining  laws,  and  the  locations  under  them,  and 
the  indefinite  character  of  the  dei)Osits.  In  common  with  most 
ving  men,  1  naturally  looked  for  violence  first,  and  suits  at  law 
.vard.  In  both  tliese  anticipations  I  have  been  measurably  disap- 
ed.  Except  a  few  weeks  of  last  summer  (characterized  by  a  slight 
urst  of  higiiway  robbery,  stabbing,  and  shooting)  White  Pine  wa« 
rkably  quiet,  temiH^rate,  and  industrious  for  a  new  mining  camp. 
!  malicious  people  say  that  so  many  "roughs''  flocked  into  the  dis- 
that  there  was  no  chance  to  intimidate  anybody  by  violence,  since 
esi>erate  characters  intimidated  one  another.  But  this  explanation 
t  the  true  one.  As  a  matter  of  fact,  roughs  fight  with  one  another 
than  with  anyone  else.  The  reasons  for  the  peaceableness  of 
e  Pine  lie  in  its  peculiar  character  and  history,  and  are  curious 
^h  to  be  detailed. 

the  first  place,  the  excitement  concerning  this  district  occurred  at 
e  when  the  mining  population  of  the  Pacific  slope  had  learned  wis- 
by  many  such  experiences;  and  a  large  portion  of  the  locators  are 
liners,  resolved  not  to  waste  what  they  gain,  as  they  have  so  often 
before,  in  gambling,  drinking,  and  dissipation.  In  the  second 
,  the  ores  of  White  Pine  were,  at  the  beginning,  rich  enough  to  nmke 
tory  mining  by  individuals  quite  profitable.  For  months  the  slope 
iloride  Flat  looked  almost  like  a  placer  gold-digging  of  the  early 
.  Each  miner  worked  with  pick,  gad,  and  shovel  in  his  little  pit, 
?ting  in  a  canvas  bag  the  rich  ore  lie  obtained.  Questions  of  bound- 
rere  not  raise^l.  There  was,  for  the  time  being,  enough  room  for  alh 
me  difterence  existed,  fortunately  for  the  peace  of  the  community, 
wn  this  state  of  things  and  placer  mining.  The  miner  did  not  go 
bis  daily  labor  with  his  earnings  in  his  pocket.  The  reward  of  his 
ras  in  the  form  of  ore,  which  must  be  accumulated  and  sent  to  mill . 
e  he  could  realize  its  value  in  money.  In  a  placer  camp  everybody 
ush."  Gold-dust  forms  a  currency;  and  the  temptation  to  spend 
which  is  money  as  soon  as  it  is  obtained  is  often  irresistible  to  the 
r  without  means  of  rational  amusement.  In  White  Pine  people 
been  in  a  chronic  stfite  of  poverty  as  to  pocket  from  the  beginning. 
n  they  have  made  money,  they  have  made  it  in  lumps,  and  gone 
hen*  to  spend  it.  But  there  has  been  no  such  steady  dropping  of 
plums  into  individual  pockets  as  usually  fosters  extravagance  in 
ag  camps.  Even  the  men  who  are  at  work  for  84:  or  85  per  day 
to  have  caught  the  general  infection  of  economy  and  sobriety;  and 
X)mplaint  of  liquor-dealers,  merchants,  and  showmen  is  that  no 
?y  ean  l)e  got  out  of  the  people.  This,  I  need  not  say,  prevents  that 
amount  of  violence  which  originates  in  idleness  and  drunkeness. 
lly.  White  Pine  came  sooner  into  contact  with  civilization  than 
p  mining  districts.  The  railroad  precipitated  upon  it  a  law-abiding 
ihition  before  any  reign  of  violence  could  be  establisl\pd.  Courts 
magistrates  have  been  in  operation  from  the  beginning.  So  this 
nanity  has  been  spared  the  era  of  revolvers  and  lynch  law. 
y  anticipation  of  ruinous  litigation  has  likewise  been  agreeably  dis- 
nnted.    White  Pine  titles  are  not  much  better  than  they  were ;  bwt 
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proprietors  of  adjoiiiiug  claims  have  iu  many  cases  preferred  compiomifie 
to  a  struggle,  which  would  ruin  both.  In  many  other  cases  they  keep 
quiet  until  by  selling  out  they  can  shift  all  possible  future  difficulty  upon 
the  shoulders  of  a  purchaser.  Only  two  or  three  important  easels  bave 
got  into  the  courts ;  but  the  points  settled  by  these  have  covered  tiie 
issues  at  stake  in  many  others.  On  the  whole,  I  think  the  result  of  all 
these  decisions  has  been  favorable  to  peace  in  the  futui'e. 

Of  course,  the  question  whether  there  are  any  true  fissure  veins  on 
Treasure  Hill,  or,  rather,  whether  the  deposits  of  silver  ore  on  Treasure 
Hill  are  true  fissure  veins,  has  been  brought  up  in  several  cases.  It  has 
not  been  legally  decided  iu  any  of  them,  for  a  very  good  reason.  It  is 
not  clear  in  fact,  aud  therefore  it  cannot  be  made  the  subject  of  a  definite 
judgment  of  court.  I  am  inclined  to  believe  that  none  of  the  prijicipal 
mines  thus  far  discovered  are  upon  fissure  veins ;  but  1  do  not  think  that 
tlie  title  to  a  mine  should  turn  on  the  opinion  of  a  geologist.  In  cases 
so  dubious  as  this  of  White  Pine,  square  locations,  which  leave  no  nn- 
certainty  as  to  boundaries,  would  have  been  better  from  the  beginning. 
Then  the  savans  might  have  fought  out  their  theoretictil  battle*  wi& 
much  less  danger  to  the  public  interest,  and  with  much  more  likelihood 
of  agreement.  For  there  is  nothing  that  disturbs  the  coolness  of  pro- 
fessioual  observers  like  the  knowledge  that  money  is  dependent  uiwn 
the  views  they  take  of  some  knotty  (piestions.  Men  who,  if  left  to  them- 
selves, would  modestly  comi)are  their  opinions  with  those  of  their  breth- 
ren, become,  as  fee'd  witnesses  upon  the  stand,  dictatorial,  didactic,aDd, 
obstinate. 

In  the  Eberhardt  and  other  cases,  tried  at  Austin,  I  believe,  before 
the  organization  of  White  Pine  County  was  complete,  it  was  decided 
that  under  the  laws  of  the  distri(;t  any  connected  body  of  ore  can  be 
held  by  location  to  the  extent  claimed,  whether  it  occurs  in  the  fomct 
a  vein  or  not.  This  removed  the  necessity  of  abstruse  geological  evidence 
and  argument  for  settliug  a  simple  question  of  title.  A  recent  decisioB 
by  Judge  Beatty,  iu  the  Aurora  vs.  Earl  case,  fixes  some  other  important 
points,  one  or  two  of  which  I  shall  mention  here. 

This  decision  contains  an  extra-judicial  opinion,  construing  certaii 
sections  of  the  mining  law  to  require,  for  the  holding  of  a  claim  one 
year,  not  merely  two  days'  work  on  the  whole  claim,  whatever  be  the 
number  of  feet,  but  two  days'  work  on  each  two  hundred  feet  Thii 
opinion,  not  being  fairly  within  the  grounds  on  which  the  ca.se  isdeddeJi 
has  not  tlie  full  force  of  law  5  but  there  is  little  doubt  that  when  the 
question  comes  up  it  will  be  so  decided;  and  such  an  utterance,  firomi 
judge  so  widely  known  and  respected,  will  have  great  weight.  I  finwj  l 
it  will  cause  some  uneasiness  among  the  holders  of  locations  wboclaiB  ^ 
one  or  two  thousand  feet,  and  have  no  idea  of  the  whereabouts  of  theff 
property  after  the  fhst  hundred  feet.  It  will  now  be  necessary  for  then 
to  trac(^  it  throughout  its  whole  extent,  and  do  work  upon  each  sectioa  \ 
of  it.    This  will  be  in  many  cases  imi>ossible.  '  I 

Another  jioint  settled  in  this  Aurora  case  is  that  "a  wall  does  not 
make  a  vein.-'  I  have  often  heard  of  the  numerous  beautiful  walls  ex- 
posed in  the  mines  of  Tretisure  Hill.  One  of  these,  "a  smootii, eves 
surface,  extending  from  the  mouth  of  the  incline  to  within  two  or  three 
feet  of  the  bottom,  (jrossing  the  general  stratification  of  the  conntiy, 
highly  polished  in  ])laces,  exhibiting  marks  of  striation,  conforming  veiy 
nearly,  if  not  exactly,  to  its  dii),  (:50o  or  40^  east,)  and  overlaid  gen«aflr 
by  a  thin  stratum  of  clay  or  soil "  figures  in  this  case.  Coald  anythinir 
be  more  "  true  fissure  vein  "  like  than  this  ?  A  wall,  selvage,  slicken- 
sidesy  lines  of  movement  and  all.    Yet  Judge  Beatty's  extremely  desr 
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decision  sets  the  mutter  in  its  true  light.  Says  he  :  ^'  When  it  appears 
that  there  is  as  much  if  not  more  ore  below  thau  above  it,  it  loses  the 
chiiraeter  of  a  foot-wall,  iu  my  estimation.  It  shows  that  the  lissure 
KOM  formed  Hubaequent  to  the  deposit  of  oreP  The  whole  of  this  opinion 
is  exceedingly  foreible.  I  am  glad  to  know  that  such  is  the  temper  in 
which  the  exceedingly  imperfect  laws  of  White  Pine  are  being  admin- 
istered. There  is  common  sense  on  tlie  bench,  whatever  there  may  have 
been  in  the  minei's'  meeting. 

But  it  is  clear  that  Judge  Beatty,  having  (rightly)  knocked  away  the 
walls  fi*om  a  good  many  mines  by  this  dictum^  has  left  the  owners 
witbout  any  boundaries,  except  such  as  compromise  or  fresh  judicial 
[)n>nuuciamentos  may  give  in  each  case.  The  best  thing  about  this 
lecision  is,  that  it  helps  bring  matters  ad  ahsurdum.  The  miners' 
neeting  last  summer  virtually  refused  to  alter  the  present  district  laws. 
3f  course,  they  Ciinnot  be  forced  to  do  so  under  the  present  mining  laws 
)f  the  United  States,  but  they  will  surely  get  tired  of  having  their  titles 
lei^eud  on  "connected  bodies  of  ore"  instead  of  accurate  measure- 
nent. 

R. 

THE  LATEST  REPORTS  FRO^I  WHITE  PINE. 

The  following  review  of  White  Pine  gives  a  very  interesting  descrip- 
tion of  the  present  aspect  of  affairs  in  that  locality,  and  the  changes 
from  an  almost  unparalleled  mining  excitement  to  comparatively  regidar 
business.  It  is  taken  from  the  White  Pine  correspondence  of  the  San 
Francisco  Evening  Bulletin  of  January  7,  1870: 

Iu  no  miuin^  district  of  which  I  have  any  knowledge  have  such  changes  hecn 
wrought  in  a  Kinglc  year  as  iu  this  of  White  Pine.    From  the  most  violeut  exciteuient 
and  extra vagaut  hopes  everything  has  droi)i)ed  down  to  the  extreme  of  dunuess, 
though  I  can  hanUy  add  of  despondency.     Unimproved  real  estate,  which  onc^  year  ago 
vab  held  at  inordinate  prices,  caii  now  l)e  had  iu  many  cases  for  the  taking,  f(^w  caring 
to  go  to  the  exi>ensc  of  a  deed  or  to  expose  themselves  to  jiay  taxes  upon  it.    As  a  conse- 
qneuce  many  Indders  of  this  species  of  property,  who  twelve  months  ago  were  supposed 
to  be  rich,  t«Mlay  lind  themselves  poor.    There  is  of  course  much  wailing  on  the  jiart  of 
tlu«  claiw  that  they  shouhl  have  suftereil  their  cupidity  to  so  get  the  better  of  their  judg- 
ment as  to  cause  them  to  refuse  selling  when  goo<l  prices  were  obtainable.    Many  who 
eoold  have  left  the  country  rich  had  tliey  tlisposed  of  their  town  lots  last  winter  or 
String  an*  now  too  much  impoverished  to  get  away  from  the  place.    One  year  ago 
•rmlKMly  liere  st^emed  crazy  to  get  hold  of  town  ])roperty — locating,  buying,  jumping, 
fitting,  ami  resorting  to  almost  every  other  means  for  getting  possessicm  of  it,  this 
•rt  being  Hometimes  ellected  by  means  of  inclosure,  that  is,  by  puncliing  a  few  feeble 
<tirks  into  the  ground  at  long  intervals  and  connecting  them  by  means  of  rawhide,  ropes, 
iiuloft4*n  with  nothing  more  substantial  than  twine  or  tow  strings.    Yet  this  an- 
•werwl  everj*  purjH»se — it  wjxsiutheeyeof  the  law  deemed  constructive  possession,  and 
Bore  than  one  of  these  claimants  has  been  accpiitted  for  killing  trespassers  on  lands 
thus  iucloscfl ;  for  in  the  strife  after  this  wretched  and  now  generally  worthless  species 
<rf  proiH-rty,  contention,  riots,  and  even  murtler  ensued.    But  the  excitement,  with  its 
CoDJH.ipicnt  8crimma<res,  its  violence  and  bloodshed,  is  all  over  uow — the  owners  of 
boujKfs  can  now  inhabit  them  in  iieace,  and  the  possessor  of  town  lots  hold  them  with- 
out l«*t  or  hindrance.    Even  stores  and  busin<'ss  i)laces,  unless  eligibly  situated,  are 
•carcely  worth  conten<Ung  for,  rents  having  declined  in  nearly  the  same  ratio  as  the 
prices  of  real  estate.  Stores  that  readily  commanded  monthly  rents  of  J^OU  fen  or  t  w<*lve 
■witbs  .igo,  can  now  be  had  for  $100,  the  price  of  choice  lots  having  fallen  in  equal 
proportion.    Of  course  serious  disappointment  has  ensued  to  niany  who  had  counted 
w  a  certain  incomo  from  investments  in  this  description  of  property,  while  others 
who  had  built  hoafw*s  for  rent  upon  leased  lands  have  iu  many  cases  found  it  expedient 
to wrrender  the  same  with  the  improvements,  to  their  landlords.     Contraet.s  entered 
•Otofor  the  pnrchaso  of  real  estate  have  been  generally  ignored,  no  one  pretending  to 
•bserve  or  any  longer  attempting  to  enforce  them. 

And  uow«  lest  those  abroad  should  fj^et  the  impression  that  such  a  great  falling  off  in 
^  vihie  of  towu  property  is  indicative  of  a  like  decline  in  all  other  values,  as  well 
•  of  a  generally  uistreased  state  of  things  here,  I  nuiy  a:s  well  say  that  surh  is  not 
^rane ;  that  while  there  has  been  a  great  reduction  of  prices  generally,  this  reduc- 
^  bt»  affMst^ed  lew  other  things  to  the  fsame  extent  as  real  estate,  and  that  the  de- 
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prcciiition  of  the  latt4?r,  followed  by  lower  routs,  is  looked  njion  by  our  people  u  a 
most  fortiiuat<>  ocounvnce,  the  former  i»rice8  oiipressing  the  laborer  and  pruviug  nni- 
versjilly  hurtful.  In  rejjard  to  losses  suffered  by  this  decleusiou  in  the  prices  of  rctl 
estate,  they  nii^ht  as  well  fall  upon  ]»re8ent  holders  as  ui)on  any  one  else;  siucehid 
they  sold  out  it  must  have  been  sustained  by  whoever  might  have  happi^neil  tobetk 
purchasers.  But  proceediug  to  uotice  other  changes,  rates  of  wages,  &<r.,  1  pn*rteiit  tbe 
prices  which  obtained  here  for  leadiug  articles  one  year  ago,  following  them  vitb 
those  now  i>revailing:  A  ycav  ago  hay  was  selling  at  ^2oO  per  ton  ;  lumber,  liest  qoal* 
ity,  ^B'.WO,  secoud  quality,  jgi^OO  p(?r  thousand  feet ;  wood,  S'-iO  per  conl ;  barley,  $30  pn 
hundred  pounds;  box  stoves,  .^75;  ctmimon  cooking  stoves,  I8»140}  applets,  bt)  eeuts  prr 
pound  ;  poidtry,  75  cents  to  .$1  jjcr  pound  ;  the  prices  of  all  import^nl  goods  being  in  the 
same  proportion,  only  those;  obtained  from  the  Monniui  settlements  1)eing  comparativdy 
low<'r.  Now  hay  can  be  bought  for  845  per  ton  ;  lumber,  $50  to  f  100  per  thouMnd; 
wood,  ft?  i)er  ctu-d;  barley,  §(>  per  hinidred  ])oinids,  and  other  articles  above  mentioiNd 
for  about  one-fourth  of  their  former  cost.  Miners'  wages  from  $5  \wt  day  havefidla 
to  .^,  many  being  glad  to  work  for  $3.  Masons,  carpenters,  and  other  niechania, 
whose  services  commanded  from  $G  to^lO  i)er  day  hist  spring,  have  scarcelv  any  d^ 
maud — eounnon  labor  being  abuiulant  at  almost  any  price  the  employer  chooeet  to 
name.  Millwrights,  when  they  can  get  work,  are  still  i)aid  from  $5  to  $7  l>eT  dir; 
blacksmiths  being  able  to  earn  about  the  same  wages,  (lood  wood-chopi>er8  caninifie 
from  ^;J  to  .'?5  per  day,  with  work  always  oiferin^j.  Teamsters  owning  their  own  ani' 
luals  generally  make  good  wages  hauling  quartz,  hay,  wood,  lumber,  &c.,  uontlyci 
contract. 

For  hauling  (piartz  from  the  mines  to  the  mills  the  price  is  now  $4  to  $5  per  ton, 
against  i$-8  an<l  .^10  bust  winter.  But,  with  goo<l  roads,  cheap  feetl,  ami  plenty  to  do^ 
teamsters  can  make  more  money  now  than  they  could  then,  ^ow  it  costs  $3  pertonto 
extract  ore  from  the  mines  and  81*^  for  having'it  worked  at  the  mills — one  yearagotbi 
cost  was  n»spe<;tively  .^7  and  $50.  Other  examples  might  be  cited,  wert»  it  uecesmy, 
to  show  the  great  and  benelicial  changes  that  have  taken  place  here  within  a  twelve 
month;  for  no  one  at  all  conversant  with  the  condition  of  things  lien.^,  or  having  tb 
best  interests  of  this  district  at  heart,  can  hnik  upon  these  changes  as  other  tlumadfr 
tary  and  desirable;  it  being  utterly  im])ossible  for  any  mines,  htjwever  rich,  tobeil^ 
cessfully  worked  innler  such  a  tariff  of  ]»rices  as  formerly  obt^iined  here.  White  PSm^ 
to-day,  with  its  diminished  population  and  riMluced  scale  of  prices,  with  its  emp^ 
buildings  and  beggared  speculators,  with  liijuor  saloons  closed  and  gambling  hooM 
deserted,  is  inlinitely  better  offhand  more  deserving  the  attention  of  oapitalistAandnil 
men  than  when  it  wiis  crowd«Ml  with  idlers  and  infe,sted  with  g:imblcrs — some  playi^ 
with  dic(>  and  cards  and  others  with  mining  claims.  There  is  also  more  coomt 
and  real  prosperity  here  now  than  during  the  "llush  times,"  when  everylKMly  aiii 
money  and  nobody  worked.  The  condition  of  society  has  also  greatly  improved, ffca 
drones  and  swarms  of  mi<ldh^-men  that  once  infested  the  country  having  mostly d»> 
parted,  leaving  only  the  in<lustrious  and  such  :is  serve  a  useful  purpose  in  meMj 
behind.  "We  have  now  in  each  of  the  towns  here,  schocds,  churches,  and  benevdml 
and  literary  societies,  with  a  good  sprinkling  of  women  and  children,  men  coming htn 
and  bringing  their  families,  with  the  intention  of  settling  and  uiukiug  pemuioeit 
homes. 

In.  regard  to  the  weather  I  should  have  stated  that  this,  too,  seems  to  have  changfd; 
being,  like  other  things,  an  improvement  on  that  of  last  year.    Twelve  mouths  agoth 
weather  here  was  s<'verely  <.'old  and  blast erj-,  the  mountains  being  covere<l  withavff 
and  enveloped  in  "pogonip."    Now  it  is  clear  and  calm;  the  days  wanu  and  bdj{k^ 
with  no  snow  and  no  <'old  mists  swept  by  strong  winds,  chilling  the  very  manowm 
one's  bones.    The  roads,  instead  of  being  nicumbered  with  snow,  or  slipi)ery  with  ice 
and  heavy  with  slum,  are  now  in  excellent  condition — hanl  and  dry,  and  in  piaceiewi 
dusty.    St<H'k,  instead  of  being  driven  t-o  the  plains  for  subsistence,  still  feedainoM 
the  hills,  and  the  Indian,  rejoicing  in  the  sunslnne,  continues  to  inhabit  his  "wickiup 
on  the  mountains.    It  is  indeed,  thus  far,  a  mild  and  pleasant  season,  and  conld  we  M 
certain  of  its  holding  on  so  to  the  end,  one  need  desire  no  more  healthful  climate  or 
aorreeable  winter  home.    With  improved  houseii,  augmentml  comforts,  and  this  mitio* 
tion  of  the  rigors  of  winter,  the  general  health  of  our  people  is  excellent;  vciyfeiP 
having  suffered  frcun  pneumonia,  erysiitehis,  or  those  other  diseases  which,  from  their 
prevalence  here  hist  winter,  were  suppostrd  to  be  endemic.     In  fact,  so  far  from  behf    j 
subject  t»  dise:usesof  any  kind,  this  would  st;em  to  be  an  extremely  healtiiy ooantffj     j 
the  deaths  occurring  here  from  natural  causes  having  been  very  few,  considering  »•    ■] 
hardships  and  exposun*  to  which  much  of  the  popidatiou  were  at  one  time  subject  Of     i 
the  deaths  in  this  district,  a  large  proportion  have  been  caused  by  violence ;  the«eeaM    ^, 
being  now,  happily,  nnich  less  frequent  than  aforetime,  a  result  largely  due  to  tk 
lesstnied  prices  of  real  estate,  which,  from  its  former  value  and  looseness  of  titlf,bf 
exciting  the  cupidity  of  all  classes  was  a  ]>rolific  source  of  violence  and  crime. 

A  few  facts  will  illustrate?  the  extent  of  the  present  i>ro<luetiou  and  progress  of  devel- 
opment of  the  mines.  The  number  of  men  now  eniployiMl  at  mining  in  the  district  siDtt 
the  reduction  of  hibor  force  by  several  of  the  large  cbmpauios  is  aboat  600,  one-half  of 
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are  working  on  their  own  account.  There  are  now  17  mills  in  operation,  carry- 
cot 190  stamps,  each  crushing  1^  ton  of  ore  daily,  yielding,  say,  $60  per  ton ; 
a  total  product  of  a  little  over  half  a  million  dollars  per  month.  Tliere  are  now 
17,000  tons  of  ore  on  the  various  mill  and  mine  dumps,  which,  with  the  large 
ties  capable  of  being  raised,  even  with  the  present  reduced  force,  affords  sum- 
SAson  for  these  companies  to  cut  down  their  number  of  hands,  without  coupling 
ct  with  a  "  bearing "  ox)eratiou.  It  would  certainly  be  poor  economy  to  go  on 
out  ores  in  advance  of  the  crushing  capacity  at  command,  during  the  short 
r  winter,  when  men  cannot  be  worked  to  advantage,  and  with  the  prospect  of 
ned  labor  in  the  spring.  The  Stanford  mill,  30  stamps,  is  now  crushing  steadily 
50  tons  of  ore  per  day  from  the  8outh  Aurora  mine,  yielding  something  over  $50 
u  or  about  $80,000  jwr  month,  a  rate  of  production  that  can  be  kept  up  for  an 
ito  period,  jnaging  from  the  present  appearance  of  the  mine.  The  product  of 
ae  of  the  Treasure  Hill  Company  is  etiually  good  in  proportion  to  the  capacity 
r  mill,  carrying  20  stamps.  The  mine  of  the  Aurora  Consolidated  Company 
m  made  to  yield  just  as  the  Aurora  South,  with  a  sufficiency  of  milling  facilities. 
>,  perhaps,  could  the  Hidden  Treasure,  the  Evening  Star  group  of  mines,  the 
ttan,  the  Eberhardt,  and  possibly  the  combined  claims  of  the  Chloride  Flat 
lation  Company.  In  fact,  the  producing  capacity  of  these  mines  can  almost  be 
have  no  other  limit  than  the  milling  and  extracting  forces  employed  in  raising 
lucing  their  ores.  The  question  of  their  permanency  may  also,  like  that  of  their 
y,  now  be  considered  pretty  well  settled,  the  continuity  of  the  ore  beds  being 
iupted  for  a  depth  of  at  least  200  feet. 

inly  are  the  older  and  more  extensively  developed  mines  proving  capacious  and 
but  many  of  those  uik)U  which  less  work  has  been  performed  are  affording 
e  of  equal  value.  Of  this  class,  the  Manhattan — an  early  location — is  now  be- 
5  to  attract  attention  by  the  massive  body  of  hi^hrgrade  ore  lately  cut  by  the 
being  driven  into  it.  Forty  feet  of  comi)act  vein  matter,  composed  largely  of 
tnite<l  ores,  has  been  penetrated  without  the  tunnel  having  entirely  traversed 
is  mine  seems  entitled  to  rank  with  the  Auroras,  possessing  a  better-walled  ore 
1  than  is  to  be  found  in  either  of  these,  or  any  of  the  other  leading  mines  of  the 
t,  with  the  exception  of  the  Eberhardt.  Deeper  explorations  on  the  California 
re  disclosing  a  greater  concentration  of  the  ores  and  other  more  favorable  con- 
tban  exist  near  the  surface.  A  whim,  the  first  in  the  district,  is  now  being 
I  over  the  main  shaft  of  this  mine,  with  a  view  to  its  thorough  exploration. 
is  also  in  progress  on  the  West  California  mine,  adjoining  the  original  location, 
«oIts  that  are  likely  to  make  it  the  peer  of  its  older  neighbor.  It  is  a  sterling 
ty,  judiciously  managed,  and  should  the  bodies  of  ore  lately  uncovered  prove 
i?nt  in  depth,  it  must  soon  gain  a  footing  among  the  big  mines  of  the  district. 
( of  mining  properties  are  taking  place  here  almost  daily,  but  generally  in  a  quiet 
lauy  of  the  purchasers  being  old  and  successful  residents  of  the  district.  The 
ibtained  are  often  large,  proven  properties  selling  now  better  than  ever  before — 
•rs  can  be  sold  at  aU.  A  ledge  may  be  small,  but  it  must  carry  good  ore  and 
indications  of  permanent  wealth  in  order  to  get  a  purchaser  at  any  price. 
:  other  projHjrties  lately  disposed  of  is  the  French,  the  Emersley,  the  Pogonip, 
thello,  and  the  Saturday  mine,  besides  a  good  many  claims  of  less  note  on  the 
[etal  range.  The  French  mine  is  reported  to  have  been  sold  for  $24,000,  and- the 
ay  $7,000, 1)eing  a  small  but  exceedingly  rich  and  well-defined  lode.  The  pur- 
of  this  last  property  is  Thomas  J.  Murphy,  discoverer  and  first  recorder  of  the 
Pine  district,  and  who  has  been  one  of  the  most  successful  operators  in  it.  A 
eal  of  the  bullion  protluced  here  is  now  l)eing  tnuit  East  by  railroad ;  the  qnantity 

r':  two  or  three  months  having  aggregat<»d  nearly  a  thinl  of  all  turned  out  by 
a  circumstance  that  should  be  taken  into  account  in  estimating  the  yield  of 
intr}',  as  estimated  by  the  arrivals  of  bullion  at  San  Francisco. 

*  mills  in  White  Pine  January,  1870,  are  reported  as  follows: 


1.... 

Un.. 

I 

1 , 


staples 

Moutc  Chmto 

Drake  &.  Applegarth. 

Morteu  &  Cutta 

Hcnderaoii 

Little  Treaaure 


Total 


10 
10 

8 


5 


172 


this  list  the  Newark  mill  (Centenary  Company)  is  not  included, 
:h  it  formerly  reduced  a  good  deal  of  White  Pine  ore. 
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CHAPTER  XXII. 

ELKO    COUNTY. 


RAILKOAD  DISTRICT. 


This  district  was  organized  in  June.  Its  boundaries  are  as  follows: 
Coimneucing  at  the  mouth  of  the  South  Fork  of  the  Humboldt;  thence 
down  the  Uumboldt  River  to  Palisade  Station ;  thence  up  Pine  VaUey 
to  the  Emigrant  road^  thence  along  the  Emigrant  road  and  railroad 
Caiion  to  the  toll-road,  in  Huntington  Valley,  to  the  South  Fork  of  the 
Humboldt  River;  thence  down  and  along  the  South  Fork  of  the  Hum- 
boldt to  the  place  of  beginning.  The  district  was  originally  formed  for 
the  purpose  of  locating  and  securing  extensive  deposits  of  rich  magnetic 
iron  ore,  but  since  then  rich  deposits  of  (topper  and  silver  oix^s  have 
been  discovered.  The  coi)per  mines  are  reported  to  equal  those  of  the 
Battle  Mountain  district,  and  the  silver  mines  are  located  on  the  same 
range  of  mountains  as  those  of  Mineral  Hill,  and  bear  the  same  chara^ 
ter.  The  copper  ores  contain  a  considerable  amount  of  silver.  The 
distance  from  the  mines  to  the  nearest  point  on  the  railroad  does  not 
exceed  twelve  miles;  they  are  directly  connected  by  good  roads  with 
Elko,  Carlin,  and  Palisades.  The  close  proximity  of  these  mines  to  the 
line  of  the  railroad  will  eventually  render  them  very  valuable. 

Cojye  District  was  discovered  in  April,  1860.  It  is  situated  in  the 
Red  Mountains,  upon  the  headwaters  of  the  Owyhee  River,  about  98 
miles  north  of  Elko,  and  105  miles  south-southeast  of  Silver  City,il 
Idaho  Territory,  to  both  of  which  places  thei'e  are  good  wagon  row 
The  town  of  the  district.  Mountain  City,  is  about  five  mile^  sooth  cf 
the  Idaho  line.  Wood,  water,  and  gi*as8  are  abundant.  There  are  i 
few  gold  placers  in  the  district,  but  they  are  not  believed  to  be  import- 
ant. The  country  rock  is  rei)orted  to  be  usually  granite,  sometimei 
slate,  and  the  ores  comprised  chlorides,  sulphui'et«,  and  ruby  silver 
The  veins,  however,  appear  to  be  frequently  sui>erlicial.  They  stiike 
and  dip  in  every  direction,  apparently  without  uniformity;  and  it  mot 
be  left  to  futuie  explorations  to  determine  whether  any  of  them  are  pe^ 
sisteut  and  regular. 

The  following  were  the  principjil  mining  claims  in  the  district  on  tl* 
10th  September,  1860,  as  reported  to  me  by  P.  S.  Buekminster,  esq.: 


Name. 

Course. 

Dip. 

Conntry  roefc 

Ar^'oiita 

N.440  E. 

N.  5«o  W. 

N 

35°  to  403  SE. 
Vertical 
80O  E. 
850S         S 
Vertical      > 

45°  a 
15°  E. 

(rranit^ 

M(>iiQt«iiu  City 

Slate. 

lYitz 

Slate. 

California 

X.  70°  W. 

N.  703  \v. 
N.  70O  W. 
N.  »!trP  W. 
X.  10^  AV. 

Volcanic  at  rarfMi 

Nt'vada 

graiiit«  bebv. 
Slate. 

Idaho  

Uaiuilton 

Granite. 

Pioiifcr 

(vrauite. 

Ore  and  annfrue.  Quartz  carrying  the  minerals  above  meniioned,  and  aasaTin^  in  sptfcimeaiM^ 
smaller  l«»tfi,  ^0,  $400,  &c.,  per  ton.  Siuglc  specimens,  of  course,  olten  much  richer;  suruceoredeei^ 
posed,  often  brick-red.    (Query :  Decomposed  sti'plianito  ? ) 

Of  these  claims  the  Argenta  is  the  most  developed.  An  incline  hn 
been  sunk  52  feet  upon  the  vein,  and  there  suspended,  as  no  quartz  «•• 
found  for  the  last  few  feet.  A  cross-cut  is  now  running  in  sewA 
of  ore.  The  cpiartz  seems  to  lie  in  gusset-shaped  seams,  with  granfr 
intermixed.  The  opening  on  the  Mountain  City  was  four  feet  de^ 
on  the  Fritz,  six  feet;  on  the  California,  ten  feet.    The  latter  showw 
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,  considerable  mass  of  quartz,  but  broken  aud  disappearing  at  the  bot- 
om.  The  Kevada  is  opened  to  a  depth  of  eight  feet,  and  the  Idaho  six 
ieet;  the  latter  with  well-defined  casings,  but  disturbed  vein  matter. 
Che  Hamilton  incline,  25  feet  in  depth,  is  similar  in  appearance  to  the 
krgenta ;  the  quartz  seems  to  give  out  at  20  feet.  The  Pioneer  is  opened 
li^t  feet  in  depth. 

The  only  force  at  work  upon  these  claims,  at  the  time  mentioned,  was: 
¥0  men  on  the  Argenta,  running  a  cross-tunnel  for  the  vein;  two  men 
inking  the  Hamilton  incline;  and  one  man  running  a  prospecting  tim- 
id on  the  California,  to  find  the  vein  lost  in  the  shaft. 


CHAPTER    XXin. 

HUMBOLDT  COUNTY. 

A  very  full  account  of  this  county  having  been  given  in  my  last  re- 
)rt,  I  will  merely  refer  to  the  operations  of  the  past  year,  mentioning 
le  districts  in  alphabetical  order,  as  before. 

Buena  Vistu  district — The  Arizona  still  continues  to  be  the  leading 
ine.  TMe  original  location  is  owned  by  Messrs.  Fall  &  Temple,  and 
le  first  extension  south  by  the  Silver  Mining  Company,  a  Nevada  cor- 
Nration.  This  mine  has  been  steadily  improving  in  character  the  last 
jar.  At  about  one  hundred  and  fifty  feet  depth  the  vein  is  six  feet 
ide  and  yielding  large  quantities  of  native  silver. 
The  subjoined  schedules  give  the  general  details  of  this  mine.  It  Avill 
?  observed  that  the  returns  do  not  cover  the  whole  of  the  mining  year ; 
HI  &  Temple's  returns  being  for  only  ten  months,  the  Silver  Mining 
ompauy  six  months,  and  the  Pioneer  Company  only  five  months. 
The  Seminole  Company,  a  New  York  corporation,  is  i)rosecuting  a 
respecting  tunnel  on  its  ledge.  They  are  in  now  about  two  hundred 
Dd  fifty  feet.  Two  hundred  feet  of  this  was  run  in  previous  years. 
lie  present  contract  is  for  one  hundred  and  fifty  feet  or  until  the  ledge 
J  struck,  which  they  expect  to  do  before  the  contract  is  finished.  This 
ftd^  is  one  of  the  oldest  locations  in  the  district  and  has  long  been 
teld  in  high  esteem. 

Work  is  also  being  prosecuted  on  the  first  extension  north  of  the 
iLrizona,  by  the  original  locators.  The  same  character  of  ore  as  that 
iMmd  in  the  original  claim  and  the  first  south  extension  has  been 
itruck ;  but  there  has  not  been  work  enough  done  on  it  yet  to  deter- 
nine  its  value. 

Tlie  National  Company  is  resuming  work  on  its  ledge  and  erecting  a 
»-istamp  mill  on  Buena  V^ista  Creek.  This  company's  ledge  yields 
argely  in  gold,  an  exception  in  this  district.  -iVll  of  the  mills  in  this 
li«triet  have  been  improved  during  the  last  summer  and  the  capacity  of 
Sich  of  them  increased. 

Quite  an  impidse  to  mining  was  given  in  this  district  last  year  by  the 
intruduction  of  Chinese  labor  in  the  mills  by  John  C.  Fall,  of  the  Ari- 
fwia  mine,  thus  greatly  cheapening  the  cost  of  reduction  aiid  bringing 
i>ti)  profitable  working  a  large  amount  of  ore  formerly  rejected.  The 
■inere  resisted  at  first,  and  drove  the  Chinese  out  of  the  district ;  but 
*e  latter  were  immediately  brought  back  and  reinstated  in  their  places 
Jd  by  common  consent  allowed  to  remain,  many  of  the  leaders  in  the 
fcttonstration  against  them  acknowledging  that  in  using  force  they 
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had  committed  an  error  in  policy.  There  is  no  probability  of  any  fi 
ther  disturbance  on  this  score.  At  Fall  &  Temple's  10-stamp  m 
Chinese  sort  the  ore,  feed  the  batteries,  attend  the  pans,  and  do  neai 
all  the  work  about  the  mill. 

Another  change  was  made  in  labor,  abolishing  the  three  8-h( 
shifts  per  day,  and  putting  on  two  shifts  of  ten  hours  each.  The  min 
struck,  not  objecting  to  the  increased  time  of  labor,  but  demandiO; 
corresponding  increase  of  pay ;  but  the  mine  owners  refused  to  yi( 
and  labor  was  resumed  in  a  few  days  at  four  dollars  a  day  for  ten  hoi 
work. 


CONDITION  OP  MINING   INDirSTRY-— NBVADA. 
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Estimate  of  costs  of  mining  and  reducing  ores  in  Bnena  Vista  disiricty  Humboldt  Conty. 

Scvadaj  July  1.  1859. 

Wa,'q;e8  of  first-class  minors:  Four  dollars  a  day,  or  three  dollars  and  boanl. 

Wa^es  of  second-class  miners  :  Not  known  here. 

Wa<;ea  of  surface  laborers :  Three  dollars  to  thn»e  dollars  and  fifty  cents  jKjr  day. 

Cost  of  lumber  per  thousand:  Fifty  to  sixty  dollars. 

Cost  of  mining  timber :  Twenty- five  cents  to  two  dollars  a  piece. 

Cost  of  common  jiowder :  Five  to  six  dollars. 

Cost  of  giant  powder :  None  used  yet. 

Cost  of  quicksilver  :  Sixty-five  to  seventy  cents  per  pound. 

Cost  of  freight  from  base  of  supplies:  Sixty  dollars  per  ton. 

Cost  of  fuel :  Ten  to  twelve  dollars  i)er  cord  for  cedar  wood. 

Cost  of  ten-stamp  mill,  (^'alifornia  pattern  :  Freight,  'twenty  thoasand  dollars. 

Cost  of  twenty-stamp  mill:  Freight,  erection,  *thirty-tive  thousand  dollars. 

Average  mining  cost  per  ton :  Twelve  to  fifteen  dollars. 

Average  milling  cost  per  ton:  Twelve  dollars. 

xVverage  pnlp  assay  of  ore:  Sixty  to  one  hundred  dollars. 

Average  yield  of  ore:  Thirty  to  sixty  dollars. 

Ihmai'kJi. — Indian  labor(?i*s,  (employed  about  the  mine,  get  from  $1  50  to  $2  50.  Very 
little  lumber  is  used  in  the  mines.  Timber  is  used  to  support  loose  parts  of  the  rock, 
and  mostly  for  support  in  stoping.  The  mines  being  yet  in  their  infancy,  mnch  dfad- 
work  has  been  done,  incn»asiug  the  average  cost  of  mining  per  ton.  The  assay  of  the 
pulp  varies  a  great  deal.  It  should  be  understood  that  the  assay  of  the  pulp  does  not 
show  the  average  value  of  the  ore,  since  the  richest  part  is  selected  and  shipped  te 
San  Francisco,  &e.,  for  snielting.  The  lots  of  ore  shipped  assay  from  ^UH)  toi^OOps 
ton.  Of  the  mills  erected  during  the  year,  one  was  put  up  before  the  railroiid  w« 
completed,  and,  therefore,  no  benefit  was  derived  from  cheap  transportation,  and  the 
other  was  built  by  contract,  with  a  loss  to  the  contractor.  Besides,  one  is  of  tte 
capacity  of  twenty  stamjis,  but  has  only  ten  stamps,  and  the  other  is  for  a  lO-stiop 
mill,  but  has  only  five  stamps.  Therefore,  the  cost  of  a  10  and  20-8tamp  mill  ca 
only  be  estimated"  as  above,  considering  the  cheaper  transportation  obtained  at  tk 
present  day. 

BATTLE  MOUNTAIN  DISTRICT. 

Tbis  district  is  in  a  very  flourishing  condition.   The  Little  Giant  minr 
continues  to  hold  the  tirst  i)osition  in  the  district.    The  Littie  Giait 
mill  (steam,  five  stamps)  has  been  running  steadily  for  about  a  yeir^ 
and  (•rushes  six  tons  daily.    The  rock  yields  from  $150  to  8280  pertoBi 
without  roasting.    Bullion  from  .980  to  .998,  fine;  no  gold.  This  mind- 
is  situated  on  the  eastern  slope  of  Battle  Mountain,  eight  miles  from* 
the  Central  Pacific  railroad,  by  the  usually  traveled  road,  or  about, 
five  miles  in  a  direct  line.    There  are  three  tunnels  already  run  on  tbe 
ledge.    The  lower  tunnel  is  about  240  feet  in  length.    Work  is  beiM 
prosecuted  in  all  the  tunnels.    This  mine  is  owned  by  Governor  A.  P.  t 
Safibrd,  of  Arizona,  and  Messrs.  McBeth,  Fox,  and  Melauder,  of  Hnm- 
boldt  County. 

The  Brooklyn  Company,  a  New  York  corporation,  is  working  coppff  ■ 
mines  in  this  district,  sinking  shafts  on  three  different  ledge«,  extracting! 
ore  from  all,  and  shipping  it  to  Swansea,  in  Great  Britain.  Their  ore 
contains  some  silver,  in  what  quantity  I  am  not  informed. 

The  Great  ('entnil  Company,  a  San  Francisco  company,  is  also  woik- 
ing  in  copper  and  shipping  it  by  rail. 

\\\  Copper  Canon,  in  this  district,  about  eight  miles  south  of  the  Littk^ 
Giant  ledge,  two  or  three  companies  are  extracting  copper  01x5. 

An  English  com]>any  has  also  been  formed  in  Liverpool  to  oi>eratein 
copper  in  this  district,  and  is  about  commencing  active  work. 

Messrs.  Whitcomb,  Briarly,  and  Lott  are  working  a  copi>er  vein  ot/; 
the  west  side  of  Battle  Mountain,  quite  distant  from  the  other  workinffcj 
The  ore  gives  by  assay  fourteen  per  cent,  copper,  and  $475  80  silver  perJ; 
ton. 


'Estimated. 
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Mr.  Fox,  of  the  Little  Giant,  is  prospecting  the  Buena  Vista  series  oi 
nitres,  silver-bearing. 

It  is  not  probable  that  any  more  mills  will  be  erected  in  this  district. 
Ijeore  will  doubtless  be  shipped  to  the  Tmckee  Kiver,  at  the  eastern 
ase  of  the  Sierra  Nevada,  for  reduction  by  roasting  and  smelting.  The 
•evada  I>and  and  Mining  Company,  (limited,)  a  London  company,  has 
rected  at  its  works  in  Reno,  on  the  Truckee,  under  the  supervision  of 
Ir.  Stelefeldt  himself,  a  Stelefeldt  chloridizing  furnace,  mainly  for  the 
Mloetion  of  Humboldt  ores. 

The  bulk  of  the  Battle  Mountain  ores  can  be  freighted  from  the  mines 
)  the  railroad  for  83  per  ton,  and  thence  to  the  Truckee  for  about  $7 
Iditional  per  ton. 

ECHO  DISTRICT. 

Tills  district  is  in  the  Star  range  of  mountains,  on  the  slope  facing 
te  railroad,  and  about  one  hundred  and  twenty  miles  distant  from 
eno.  The  Alpha  is  the  prominent  mine  of  this  district.  It  was  dis- 
tveriHl  in  1803  and  worked  for  about  a  year  by  a  California  corporation. 
le  work  was  eontined  entirely  to  the  surface  ore,  which  yielded  from 
.(10  to  $400  per  ton;  but  as  the  amount  obtained  by  superficial  working 
18  necessarily  limited,  the  yield  from  this  source  soon  dropped  off, 
td  si  reaction  in  mining  affairs  in  Ilumboldt  County  setting  in  by 
ason  of  the  excitement  about  Keese  Kiver,  work  on  the  Alpha  was 
opped  and  not  resumed  until  1868.  At  this  time  some  of  the  share- 
ftklers  most  familiar  with  the  mine  took  a  contract  from  the  company 
o\you  the  ledge  for  the  privilege  of  extracting  four  thousand  tons  of 
e.  They  sunk  a  shaft  G  by  G  feet  to  the  depth  of  120  feet,  exposing  a 
le  vein  of  ore  eight  feet  wide  and  .assaying  from  $G0  to  $2,000  per  ton. 
tie  ore  mined  in  sinking  the  shaft  (107  tons)  gave  an  assay  value  of 
L0y5<>5,  and  yielded,  by  mill  process,  $0,332.  This  mine  has  lately  been 
Debased  by  the  Nevada  Land  and  Mining  Company,  the  English 
tmpauy  befoi^e  referred  to,  which  has  extensive  reduction  works  on  the 
mckee  near  Reno,  under  the  superintendency  of  J.  J.  Dunne,  esq., 
serai  manager  of  all  of  this  company's  property  in  Nevada.  Since 
le  purchase  of  the  mine  by  this  company,  work  has  been  vigorously 
iweeuted.  The  shaft  has  been  deepened  30  feet  and  a  tunnel  run  to 
Nmect  with  the  bottom  of  the  shaft.  Another  tunnel  is  now  being  run 
hich  will  strike  the  le<lge  at  a  depth  of  alxmt  350  feet.  Two  hundred 
id  fifty  feet  of  this  tunnel  is  now  completed.  About  thirty  men  are 
nployed  at  the  mine,  and  new  hands  are  put  on  as  fast  as  they  can 
et  room  to  work.  The  company  is  now  extracting  about  12  tons  of  ore 
BT  day.  The  ore  is  hauled  in  wagons  to  the  railroad,  a  distance  of  three 
dies,  at  a  cost  of  $2  25  per  ton,  and  freighted  thence  by  rail  to  the 
Mnp;my\s  mill  at  Reno,  one  hundred  and  twenty  miles,  at  a  cost  of 
3  50  per  ton.  The  claim  is  2,100  feet  in  extent.  The  veui  can  be  traced 
D  the  surface  by  the  outcrop  for  about  1,800  feet,  and  worked  by  tun- 
eb  to  the  depth  of  500  feet.  The  dip  is  about  sixty  degrees  west. 
liere  are  no  signs  of  any  heave  or  break,  unless  it  be  at  a  point  about 
00  feet  from  the  north  end  of  the  claim.  There  is  a  good  deal  of  sui- 
tor in  the  ore,  which  prevents  successful  reduction  by  the  common 
focess;  but  the  mill  at  Reno  has  been  altered  from  the  wet  to  the  dry 
twess  of  crushing,  and  furnaces  built  to  roast  the  ore.  The  richer 
lortions  of  the  ore  are  shipped  to  England  through  Rogers,  Meyer  & 
lo.,  of  San  Francisco.  The  operations  on  this  mine  have  attracted  a 
7^t  many  persons  to  the  district,  and  quite  a  number  of  the  locations 
lade  in  former  days  are  now  being  prospected.    This  district  being 
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only  three  miles,  by  a  down-grade,  from  the  railroad,  a  good  location 
here  has  a  special  value. 

GOLD  RUN  DISTRICT. 

This  district  continues  in  about  the  same  condition  as  set  forth  in  mv 
last  report.  The  New  York  Company,  of  which  Mr.  Negus  is  the  super- 
intendent, which  lirst  bought  half  of  the  Golconda  mine,  has  lately 
bought  the  rcmaijiing  half  and  is  now  working  the  whole  mine  quite 
successfully.  There  are  some  very  tine  base  metal  ledges  in  this  dis- 
trict awaiting  capital  for  development. 

HUMBOLDT  DISTRICT. 

The  only  change  worthy  of  note  in  this  district  since  my  last  report 
is,  that  the  bed  of  sulphur  mentioned  therein  is  now  being  worked, 
mainly  with  Chinese  labor,  by  W.  &  J.  Spence,  of  Unionville.  The 
sulphur  is  shipped  to  San  Francisco  by  railroad. 

ORO  FINO  DISTRICT. 

The  Yosemite  mine,  mentioned  in  my  last  report,  is  now  being  worked 
under  the  superintendency  of  J.  T.  Maclane,  with  satisfactory  resaitk 
The  work  thus  far  done  is  mainly  in  the  nature  of  prospecting.  A  streak 
of  black  sulphuret  ore,  assaying  from  $2,000  to  $4,000,  has  been  struck 
in  the  shaft.  This  rich  streak  is  now  about  five  inches  wide.  Themiae 
is  about  ten  miles  from  the  railroad. 

SACRAMENTO  DISTRICT. 


There  is  considerable  work  doing  in  this  district  in  prospecting  oH,' 
claims.  The  Rochester  Company,  Mr.  Onderdonk,  superintendent^  iT; 
prosecuting  work  on  its  location  on  the  Montana  Ipdge,  with  great  vigot ' 
Great  interest  is  felt  in  the  oijeratious  upon  this  ledge.  It  is  the  largieflt. 
on(».  in  this  portion  of  the  country,  and  being  only  five  miles  from  ibib] 
railroad,  will  be  an  immense  affair  if  it  proves  as  rich  as  expected. 

SIERRA  DISTRICT. 

During  the  past  year  the  Tallulah,  Gem,  and  one  or  two  other  mimi 
have  been  worked  to  a  limited  extent.  The  prospects  are,  that  woAr 
will  soon  be  resumed  on  the  Monroe  also. 

STAR  DISTRICT. 

There  has  been  but  slight  movement  in  mining  matters  in  this  district 
during  the  last  year.  The  Sheba  mine  was  opened  again,  and  a  smaD 
amount  of  ore  taken  out  on  the  contract  system.  The  same  was  done 
with  the  North  Sheba.  The  De  Soto  Company  (first  extension  sooth) 
worked  five  men  for  a  little  while  diuing  the  summer,  but  no  regular 
work  can  be  said  to  have  been  done  on  the  Sheba  vein  during  the  past 
year.  E.  Page  Davis  has  resumed  work  on  the  Almira  series  for  a  New 
York  company.  He  is  now  driving  in  the  tunnel  formerly  started.  It 
is  hi  now  about  150  feet.  There  was  some  excitement  in  this  district 
last  summer  over  gold-placer  diggings.  The  deposits  were  found  oft 
Star  Creek  near  the  mouth  of  the  caiion.  The  gold  was  very  pmej 
and  (piite  coarse  and  rough.  The  particles  ranged  from  the  size  of  ij 
small  bean,  as  maximum,  to  a  mustard  seed,  as  minimum.    The  prin* 
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ortance  attached  to  these  discoveries  was  due  to  the  belief 
indicated  the  existence  of  g^okl-bearing  quartz  ledges  in  the 
yve.  Gold  has  been  found  on  the  banks  of  the  creek  in  Star 
and  a  half  miles  above,  but  the  particles  were  much  liner  than 
id  at  the  mouth  of  the  canon.  Gold  placers  were  also  found 
I  the  opposite  side  of  the  mountain  near  the  summit. 

WINNE>rUCCA  DISTRICT. 

Buck  and  Kunkel  have  been  extracting  ore  steadily  for  the 
under  contract,  from  the  Pride  of  the  Mountain  ledge,  and 
he  ore  by  rail  to  San  Francisco.  They  are  down  150  feet  and 
g  very  rich  ore.  They  have  lately  found  considerable  quanti- 
u-silver,  the  presence  of  which  in  this  district  was  not  suspected 
Ir.  Pease  is  directing  the  operations  of  a  Ncw'York  company 
ion  Series  mine. 

WHITE  CLOUD  DISTRICT. 

I  district  lately  discovered  near  the  Humboldt  Lake.  Some  very 
news  have  been  brought  in  from  the  Moonta,  a  ledge  named 
ebrated  mine  in  Australia.  A  groat  number  of  locations  have 
e,  but  little  has  been  done  as  yet  to  test  their  value, 
whole,  the  condition  of  Humboldt  County  may  be  considered 
8  and  full  of  promise,  not  only  as  to  the  mining  interest,  but  in 
iches  of  industry.  There  is  perhaps  no  other  mineral  district 
ute  of  the  railroad  which  has  been  so  much  benefited  by  its 
a.  Freights  on  supplies  have  been  reduced  from  fifteen  cents 
J  to  two  and  a  half  cents.  This  makes  it  possible  to  extract 
nany  mines  which  before  could  not  be  touched,  and,  moreover, 
a  cheap  and  sjieedy  means  of  transportation  to  points  Avhere 

is  cheaper.  As  the  cost  of  transi)ortation  is  reduced,  the 
for  mills  will  diminish,  and  the  ore  will,  to  a  great  extent^  be 
>  the  base  of  the  Sierras,  where  wood  and  labor  can  be  obtained 
pen.se.    A  reference  to  my  report  of  last  year  on  this  county 

that  I  was  fortunate  in  my  predictions,  as  the  effects  which  1 
old  are  already  coming  to  pass.  Abandoned  mines  have  been 
again  with  vigor  and  success.  The  great  revolution  in  the 
'  miners  has  come  to  pjiss,  and  base  metals,  especially  copper, 
me  ingredients,  enhancing  the  value  of  the  ores.  This  corn- 
id  economical  progress  coincides  most  happily  with  the  great 
leal  improvement  inaugurated  by  the  Stetet'eldt  furnaces,  a 
u  of  which  is  given  elsewhere  in  this  report,  and  the  (effect  of 
1  be  nowhere  more  beneficially  felt  than  in  the  mining  districts 
)ldt  County. 


CHAPTER  XXIV. 
ESMERALDA   AND    LINCOLN    COUNTIES. 

RED  3IOUNTAIN. 

my  report  for  18G8,  the  Silver  Peak  and  lied  Mountain  Gold 
ir  Miidug  Company  have  continued  the  development  of  their 
commensurate  with  the  plans  marked  out  at  the  beginning, 
re  bnilt  and  put  to  work  another  battery  of  ten  stamps,  so  that 

.  Ex.  Doc.  207 13 
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tbey  have  thirty  stam]>s  now  running?.  Their  mill  is  one  of  the  uiast 
substantially  built  and  perhaps  the  most  regularly  working  on  the  Ta- 
eilic  coast.  It  has  by^en  running  at  full  capacity  ever  sinci^  June,  and 
tbe  profits  derived  have  been  used  to  still  further  develop  their  proiK'rty 
and  to  enlarge  and  improve  the  works.  They  have  added  self-feedeis 
to  all  their  batteries,  every  five  stamps,  or  one  mortar,  having  a  separate 
feeder.  Tiiis  improvement  saves  lifty  per  cent,  of  the  usual  cost  of 
feeding  the  batteries,  only  half  the  former  number  of  men  being  re- 
quired for  that  work.  Otlier  machinery  has  been  added  with  suaeja 
during  the  year,  for  the  purpose  of  economizing  labor.  8ho])s,  store- 
houses, lodging-houses,  boarding-houses,  and  offices,  all  substautial 
buildings,  have  been  added  5  a  large  farm  has  been  put  under  cultira- 
tion  to  raise  supplies  for  man  and  beast,  and  a  good,  direct,  and  ea«y 
road  has  been  built  from  the  works  to  Wadsworth,  on  the  Pacific  rail- 
road. 

The  skillful  use  made  of  the  natural  advantages,  which  the  location 
ofl'ers  lor  mining  on  a  large  scale  and  at  an  extraordinarily  low  cost,  lias 
been  described  in  my  last  year's  report.  The  company  have  now  made 
an  open  cut  along  the  whole  side  of  the  mountain,  on  one  of  the  Tcins, 
which  is  to  serve  as  a  base  line.  Starting  from  it,  they  quarry  oat  the 
vein,  whi<;h  is  denuded  almost  entirely  from  its  hanging  wail  and  rest- 
ing on  the  slope  of  the  mountain  from  12  to  20  feet  thick,  by  orcr- 
hand  stoping.  This  mode  of  working,  which  offers  such  great  ad- 
vantages, even  under  ground,  is,  of  course,  still  more  to  the  puri)osein 
a  location  where  all  the  work  can  be  performed  in  the  open  air,  wbtM 
there  is  no  resistance  to  the  blast  except  the  tenacity  of  the  rock  itseH 
and  where  the  whole  side  of  the  ledge  is  in  full  view  for  a  height  rf 
1,000  feet  above  the  base  line.  The  whole  expense  of  raising  water 
and  ore,  a  heavy  tax  on  the  mine  owner  in  the  best  mines,  is  tbni 
entirely  dispensed  with.  Here  all  the  ore  quarried  descends  to  the  bate 
line  and  thence  to  the  mill. 

The  mill  employs,  including  engineer  and  lureman,  only  five  men  and 
the  superintendent.  The  cost  of  working  the  ore  is  expect<id  to  beooly 
84  i)er  ton  henceforth. 

The  unmistakable  abundance  of  the  gold-bearing  ores,  their  knomi 
value,  the  light  cost  of  mining  and  transportation,  the  extraordinarily 
low  rates  of  milling,  combined  with  cheap  supplies  and  the  compauy'i 
judicious  and  liberal  outlays  for  the  purpose  of  securing  complete  nuitr 
and  economy  in  all  the  operations,  bespeak  a  bright  future  tor  this »  j 
markable  undertaking. 

PAURANAGAT  DISTRICT. 

In  my  report  for  18C8  I  gave  a  brief  description  of  the  featuies  d] 
this  district,  and  a  summary  of  the  results  of  mining  operations  up  to 
that  time.  The  grand  totals  of  expenditure  and  production  were  not 
encouraging.  It  appeared,  from  the  best  information  I  could  obtaiii 
that  nearly  a  million  dollars  had  been  spent  in  roads,  dwellings,  niiU% 
I)rosi)ccting  and  mining,  and  only  $20,000  worth  of  bullion  shippedL 

The  following  sentence  from  that  report  contmns  the  key  to  thto 
state  of  affairs:  "The  developments  in  this  district  are  both  cosfly 
and  extensive,  but  have  been  conducted  with  such  couspicnooi 
absence  of  skill  and  common  sense,  that  they  may  be  said  to  havepi*-  .^ 
duced  hardly  any  results  whatever.  On  the  one  hand^  no  mine  has  y«* 
been  made  i)roductive ;  and  on  the  other  hand,  scarcely  any  have  bcei 
so  thoroughly  explored  as  to  render  their  unproductiveness  a  iQatterof  I 
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rtainty.  But  few  companies  are  now  at  work,  and  it  is  to  be  hoped 
at  these  will  persevere  until  the  actual  value  of  the  district  is  ascer- 
ined." 

Tlie  successive  discouragements  and  disappointments  attendant  upon 
e  labors  of  nearly  foui*  years,  and  the  excitement  produced  by  the 
dden  development  of  White  Pine,  caused  most  of  the  mines  to  be 
taudoned.  At  last  only  one  important  enterprise  was  left  in  iictive 
leratiou,  and  it  was  reserved  to  that  one,  the  Hyko  Company,  working 
ton  the  great  vein  of  the  same  name,  to  retrieve  the  waning  fortunes 
Pahranagat.  The  unusual  perseverance  and  courage  with  which  this 
mpany  has  pushed  forward  its  work,  until  it  has  arrived  at  a  point 
liere  success  appears  no  longer  visionary,  deserve  the  highest  i)raise 
The  authorities  of  later  date  than  those  on  which  I  based  my  last  re- 
rrt  are  the  following: 

1.  A  verj*  elaborate  and  careful  rei)ort  on  Pahranagat,  by  Herr  Berg- 
ferendar  Carl  Haber,  ot*  Prussia,  published  in  the  Berggeist,  of  Co- 
gne,  in  December,  18G9. 

2.  Tlie  [ireliminary  report  of  a  military  reconnaissance  through  South- 
n  Nevada,  by  Lieutenants  George  M.  Wheeler  and  D.  W.  Lockwood, 
'  the  United  States  Engineers,  dated  San  Francisco,  January  21,  1870. 

3.  The  report  of  Mr.  John  H.  Forster,  State  engineer  of  Michigan, 
bo  examined  the  mines  early  in  1809. 

4.  The  report  of  Mr.  A.  F.  White,  mineralogist  for  the  State  of  Ne- 
kda^  who  examined  the  mines  in  August,  18G8,  but  whose  observations 
pre  not  accessible  to  me  at  the  time  of  my  former  report; 

5.  The  tiles  of  the  Engine^xing  and  Mining  Journal. 

From  the  mass  of  information  thus  fufnished  I  condense  the  following 

ttement: 

Pahranagat  Valley  is  situated  nearly  in  the  geographical  center  of 

incoln  County.    The  best  routes  from  the  Paciiic  railroad  to  Arizona 

M8  through  it,  as  is  shown  by  Lieutenant  Wlieeler's  tables,  two  of 

liich  are  presented  herewith  in  a  condensed  form. 

ttneen  from  Toano,  an  Central  Pacific  raUroad,  to  Prescott^  Arizonaj  via  Egan  Canon, 

Murraifs  Creek,  and  mouth  of  Virgin  River. 


Toano  to — 


vCftfion.  (cDtimated) 

vravM  Creek.   (esUinated) . 

M'lwk 

*  l'av#» 

rttrlli Mi«  Sprinpj 

ikflf  Skrra  ("rr»ek 

■ood's  SpriDK* 

rko 

■Ifc  ftf  Virgin    


trO 

•10 

10.  IG 
2b.  M) 
H).  V'2 
IG.  (57 

ai.c; 

in.  1-2 
1*1 0. 26 


Milefl. 


120.  00 
136. 16 
KJ4.  DO 
ItiTi.Jr'S 
202.  ri5 
234. 22 
2r>3. 34 
:*>i^.  19 
5oa45 


Of  this  route  Lieutenant  Wheeler  remarks :  "  In  case  further  devel- 
NDents  prove  that  the  distances  marked  *  estimated'  in  the  above  table 
t  dh  feasible  routes,  the  above  line  of  communication  will  be  the 
neticable  one  of  the  future  for  through  travel  from  the  Central  Pacific 
libwul  to  Arizona.  All  distances,  except  those  marked  '  estimated,' 
eie  measured  during  the  trip."  The  estimated  distances  to  which  he 
littles  inclade  the  route  from  Toano  to  Murray's  Creek,  and  the  route 
flin  the  Virgin  River  to  Fort  Rock  Springs,  seventy-eight  miles  from 
'ipscott*  The  latter  route,  comprising  ninety-two  miles,  I  know  nothing 
out.    Of  the  former,  between  the  railroad  and  Murray's  Creek,  I  have 
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good  authority  for  sayiiig  that  it  offers  one  of  tho  best  natuml  roada  Id 
the  worUl,  passing  through  the  magiiificeut  St^^ptoe  and  Goslioot  Val- 
leys. A  part  of  it,  amounting  to  perhaps  fifty  miles,  (the  whole  dis- 
tance is  one  hundred  and  twenty  miles,)  I  mys(^lf  saw  in  18GS. 

Dhtanci's  from  EJkOj  on  the  Central  Pacific  raUroady  to  the  mouth  of  the  Virgin  Hirer,  anim 

to  Arizona,  via  H^hite  P'tncand  PaJiranagat, 


Elko  to— 


CroRcont  Station 

Willow  ChmU  

OviTlaiul  Road  Stat  ion 

Big  Tint 

Monte  ('risto  Mill.  (White  Pino) 

Yoknm'H 

("nn-aut  Creek 

Silver  Cafiou,  (t:stimutcd) 

llvko 


Month  of  Virj;in 


Miles. 

:^liln 

7.83 ; 

16.  w ; 

2l» 

a?.  00  1 

6L9! 

34. -25' 

n.n 

90.10  1 

\»n 

17.  CJ 

\7k9 

UK  •.'7 

IJdtU 

.V).  OJ) 

i!UU 

9.50 

Sam 

134.  &5| 

3Jda 

This  route  does  not  differ  from  the  other  south  of  Hyko.  North  of 
that  place,  which  is  the  principal  town  of  Paliranagat,  the  Egan  ronte 
rea(!hes  the  railroad  in  two  hundred  and  lifty-three  miles,  and  the  Whit» 
Pine  route  in  two  hundred  and  twenty-four  miles.  Whichever  Ahall  be- 
come hereafter  the  general  line  of  travel,  this  district  will  8eeure  tlie 
advantages  of  the  communication.  The  mouth  of  Virgin  lliver  is  joit 
above  Colville,  on  the  Colorado  Kiver.  If  the  navigation  of  this  river 
should  be  improved,  or  even  if  suitable  steamers  should  attempt  it,tliB 
communications  of  the  district  would  be  cheai)ened  and  shortenedi 
At  present  it  is  folly  to  rely  on  the  navigation  of  the  Colorado  aboPB 
Fort  Mohave,  or  even  up  to  that  point ;  and  the  vexatious  delays  aad 
divsasters  attending  the  transmission  of  freight  by  that  route  reudwlt 
for  the  time  being  quite  impracticable. 

The  valley  contains  15,000  to  18,000  acres  of  arable  land,  a  c» 
siderable  i)ortion  of  which  is  available  for  cultivation  without  ini* 
gation.  Although  the  distiibution  of  water  is  unequal  throughout 
the  district,  the  amount  is  sufficient  for  the  irrigation  of  the  laid 
requiring  it ;  and  the  height  and  disposition  of  tho  mountain  ranges 
together  with  the  occurrence  of  several  ])owerful  springs,  the  water 
of  which  is  under  considerable  hydrostatic  pressure,  indicate  Twy 
clearly  that  artesian  wells,  suitably  located,  would  increase  the  snp]^* 
Lieutenant  Wheeler  puts  this  valley  next  to  Kuby  Valley,  (the  raniiliai 
of  which  are  (celebrated  as  the  best  in  Nevada,)  as  to  the  amount  of  iti 
agiicultural  land, 

A  des(jription  of  the  geological  features  of  the  mineral  belt  of  VJb 
ranagu  t  is  to  be  found  in  my  former  report,  page  113.  It  is  sufficient  hM 
to  remark  that  the  principal  ore  deposits  extend  along  the  pre-cipiUMI 
eastern  slope  of  Mount  Iiish  or  Great  (Juartz  Mountain.  There  are  Di- 
merous fissures,  running  apparently  in  every  direction;  but  the  sumd 
all  explorations  up  to  this  time  seems  to  show  that  there  ia  but  OK 
master  lode,  generally  called  the  Hyko  lode,  couraing  nearly  paralld 
v.ith  the  crest  of  the  range,  (not  far  from  north  and  south,)  di{^{rii| 
easterly,  and  traced  on  the  surface  and  by  mining  for  a  distance  ot*  ftfl 
miles.  According  to  present  a[)pearances,  all  other  ore  deposits  of  th 
district  may  be  considered  as  subordinate  to  this.  Several  Gaiioiis,d 
which  Silver  Canon  is  the  deepest,  cut  across  this  lode,  affordiug  ■! 
merous  opportunities  for  access  at  considerable  depths  by  adit>s  on  tfcl 
vein  itself.  This  favorable  topographical  feature  is  one  of  the  most  i» 
portant  elements  of  success  in  develoi>ing  these  deposits  on  a  htff 
working  scale.    The  depth  of  Silver  Caiion  below  the  summit  is  *W 
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It;  below  the  lowest  tunnel  in  the  caiion,  a  little  over  500  feet ;  and 
low  the  lowest  point  ever  reached  on  tlie  lode  (the  bottom  ot*  a  shaft 
Cedar  Canon)  on  the  south,  nearly  400  feet. 

Plie  distance  to  Hyko  is  nine  and  a  half  miles,  by  an  excellent  road, 
the  way  down-gimle.  The  company's  mill  is  situated  at  Hyko,  on 
onut  of  the  water  supply ;  but  an  artesian  borin<i^  is  now  going  on  in 
:er  Caiion,  which  is  reasonably  expected  to  furnish  water  for  the 
lers  and  possibly  for  milling  purposes  also.  As  will  be  seen  in  the 
ael,  however,  the  company  has  accepted  the  present  situation,  and 
ed  its  plans  for  the  future  upon  the  supposition  that  transi)ortation 
>res  to  Hyko  will  remain,  as  it  now  is,  an  unavoidable  necessity.  If 
seqnent  success  in  boring  shall  enable  the  beneliciation  to  take  place 
rer  the  mines,  so  much  the  better.  . 

t  remains  to  be  observed  that,  while  timber  and  fuel  are  not  abun- 
it  in  the  valley  itself,  the  mountitiuous  mineral  belt  affords  a  sni)i)ly 
isaally  large  and  valuable.  In  this  respect,  scarcely  any  mining  dis- 
ts  of  Nevada  are  so  highly  favored. 

Juch  being  the  natural  conditions  which  surround  this  enterprise,  the 
loiving  are  the  results  of  operations  thus  far,  and  the  prospects  for 
?  future.  The  various  claims  known  as  the  Illinois,  Iiuliana,  Soledad, 
imney,  Cocomongo,  and  Yellow  ledges  are  parts  of  the  Hyko  lode, 
4  all  belong  to  the  Hyko  Company.  The  company  has  cacquired  the 
le  also  to  numerous  outlying  and  diverging  locations,  which,  before 
e  establishment  of  a  main  nmster-lode,  were  considered  to  be  inde- 
ndent  and  of  equal  value,  but  which,  for  the  present,  principally  serve 
secure  the  whole  of  the  Hyko,  with  all  its  dips,  spans,  angles,  and 
fflk-deposits,  against  piratical  or  interfering  Ideations,  and  consequent 
igation. 

It  is  not  neoessjiry  to  recai)itulate  here  the  developments  made  upon 
le  various  claims  of  the  lode.  This  company,  like  all  the  rest  that 
ice  flourished  in  Pahranagat,  committed  serious  errors  in  their  prelimi- 
tty  work,  and  the  result  was  an  enormous  expenditure,  without  any 
itard  in  the  shape  either  of  ])rofits  or  of  definite  knowledge.  Within 
bpast  two  years,  however,  the  explorations  have  borne  valuable  fruit, 
be  vein  has  been  extensively  exposed  in  the  llHnois  and  Indiana — ^two 
Jjoining  claims,  on  both  sides  of  Silver  Caiion — and  the  following  facts 
W  testified  to  by  all  the  authorities  I  have  mentioned. 
The  Illinois  is  opened  by  a  shaft  and  three  tunnels.  Of  the  latter,  the 
pper  one  is  quite  near  the  surfaee,  the  second  cuts  the  shaft  187 
*t  below  the  surface,  and  the  third,  288  feet  below  the  surface.  All 
^tunnels  show,  wherever  they  expose  the  vein,  a  lode  of  the  average 
idth  of  21  feet,  containing  chimneys  of  rich  ore,  an<l  an  almost  uni- 
tm  mass  of  low-grade  ore.  The  Indiana,  which  has  been  opened  with 
jteft  and  a  tunnel,  shows  in  places  a  much  larger  fissure — at  one  point 
^  feet  in  width — ^and  the  same  general  characteristics.  In  the  begin- 
agof  mining  operations,  it  was  intended  to  pursue  the  policy,  socom- 
011  and  so  ruinous  in  Nevada,  of  working  only  the  first-cljiss  ores,  and 
lowing  away  the  rest.  But  the  rich  bodies  of  first-class  ore  were  soon 
Itaoxted,  and  to  the  eyes  of  the  miners,  the  ore  of  low  grade  was  no 
tter  than  barren  rock.  Thus  it  came  to  pass,  for  instance,  in  the  List 
remote  claim  to  the  south)  and  the  Illinois,  two  of  the  best  known 
ines,  that  the  rich  bodies  of  pay  ore  first  struck  extended  some  40 
Jt  below  the  croppings,  and,  as  I  remarked  in  my  former  report, 
mi  to  180  feet,  no  more  material  was  found  which  would  pay  ex- 
niies.  Now  the  material  remains,  of  course,  to-day  just  what  it 
ks  then.  No  doubt  other  rich  chimneys  of  ore  might  be  discovered  hi 
B coarse  of  execrations;  but  the  character  of  the  vein  is  that  ot  c^ 
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liuf?e,  regular  mass  of  low-grade  ore,  and  tlio  true  and  only  basis  of  a 
mining  industry  upon  it  is  the  profitable  extraction  of  low-grade  ore. 
1  have  had  fre(pieut  ocx^asion  to  enforce  this  principle,  which  is  so  nni- 
versally  api)licable  as  almost  to  wari'ant  the  declaration  that  the  aver- 
age mill-yield  of  ores  per  ton  in  any  active  district  is  in  inverse  relation 
to  the  soundness  and  prosperity  of  mining  in  that  district.  As  a  gen- 
eral rule,  after  the  first  crop  of  lucky  bonsinzas  has  been  gathered,  and 
the  operations  of  regular  mining  have  begun,  a  high  yield  in  themilU 
indicates,  not  so  much  the  extniordinary  value  of  the  de]K)8its,  as  tlie 
great  cost  of  working  them.  This  will  appear  if  we  considerthe  faet,tluit 
ri<jh  ores  do  not  occur  alone.  For  every  ton  of  ore  worth  $1,000  there 
are  likely  to  be  two  worth  8500  each,  or  ten  worth  $100  each,  and  won; 
and  these  poorer  ores  are  so  associated  with  the  richer,  that  they  most 
be  penetrated,  and  often  extracted,  before  the  latter  can  become  avail- 
able. It  is  therefore  usual  to  separate,  by  rude  hand-sorting  upon  the 
dumi)s,  the  ore  that  will  pay  for  reduction,  and  throw  the  rest  away. 
But  the  rich  ore  must  thus  i)ay  also  for  the  extraction  of  that  which  ii 
discarded.    For  instance,  suppose  the  items  of  expense  are  as  follovs: 

Extraction  per  ton $10 

Transportation   per  ton «J 

MiU  troatnit^ut  pt;r  ton 3( 

Total » 

Add  to  this  the  loss  of  say  twenty  per  cent,  in  treatment,  the  hea^ 
taxes  of  the  State  on  production,  (one  and  a  half  per  cent,  on  all  ovw 
$40  ]>er  ton,)  and  the  interest  on  capital,  and  it  will  be  found  that  110 
per  ton  is  required  to  pay  expenses.  But  in  sorting  ore,  the  first  dav 
must  be  considerably  richer  tlian  870,  since  it  has  to  bear  thecostrf 
extraction  and  sorting  for  the  whole.  Thus,  if  five  tons  are  ex^adri 
containing  in  the  aggregate  $1*00,  it  is  evident  that  they  cannot  b^worbel 
with  profit.  If  two  tons  are  sorted  out  for  reduction,  they  most  on- 
tain  at  least  $00  each  to  pay  (expenses,  thus: 

Extraction,  5  tons |B 

Sorting  and  handling • 

Transportation 11 

Kcdnc'tion 68 

Loss,  taxes,  Ac 31 


Costs  on  two  tons 

If  one  ton  only  is  saved,  it  must  be  worth  at  least  $120.  Tetone 
in  five  is  a  better  proportion  than  I  have  generally  found  in  mil 
where  ore  of  high  grade  only  is  sent  to  mill.  These  considerationft 
justify  me  in  the  opinion  that  liigli  milling-yields  are  frequently  bat  As: 
indication  of  high  costs,  and  consequently  of  wasteful  and  short-Uvel 
mining.  It  is  only  low-grade  ores  that  can  be  relied  upon  with  nf\ 
degree  of  confidence  as  to  (piantity,  and  it  is  only  where  such  ores 
l)rofitably  worked  that  mining  ha*s  found  a  permanent  foothold.  Tfcl 
reduction  of  exi)enses  by  ten  dollars  a  ton  is  a  more  important  aii 
profitable  discovery  than  the  exposure  of  the  richest  outcrop  that  ever 
was  seen. 

In  the  ciise  of  the  Uyko  lode,  this  course  of  reasoning  is  emphasiirf 
by  the  teaching  of  experience,  which  shows  hand-sorting  to  be  practi- 
cally impossible.  The  ores  of  this  vein  consist  of  8tetefeldtite,and,iiNr 
the  suiface  particularly,  argentiferous  galena  and  chloride  of  wlvar. 
Probably,  at  some  depth  much  greater  than  has  yet  been  readied,  thB 
more  permanent  sulphureta  o^  ^ilvei:  will  make  their  appearance.  Nov 
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aerals  are  very  rich  in  silver,  but  they  are  so  finely  disseminated 
igae.of  quartz  and  calcspar,  that  hand-sorting  is  impossible. 
le  company  must  be  able  to  benelieiate  low-grade  ores,  of  which 
.  immense  supply,  or  it  must  give  up  the  problem  as  too  diffi- 
M>lution. 

reat  i)rogre8S  made  during  the  past  two  years  is  the  adoption  of 
hich  promises  to  effect  the  profitable  reduction  of  these  i>oorer 
[err  Haber,  by  an  elaborate  calculation,  arrives  at  the  figures 
^hich  I  have  h^'pothetically  given  above,  as  the  actujil  expense 
knagat  district  two  years  ago.  Having  satisfied  itself  by  actual 
neuts  that  the  amount  of  available  ore  will  justify  the  extensive 
Iditional  capital,  the  company  is  now  about  to  inaugurate  oper- 
a  a  large  scale.    The  means  of  reducing  expenses  are  the  fol- 

the  cost  of  provisions  and  materials  and  the  rate  of  wages 
lably  declined.  Wages  are  now  but  $4  currency,  where  they 
•merly  $6  ;  and  so  on,  in  proportion.  A  still  further  reduction 
feasible.  I  need  only  point  to  the  lied  Mountain  Company  at 
*eak,  Nevada,  where  "cheap  labor  ($2  per  day,  I  believe)  is  suc- 
r  employed. 

d,  the  cost  of  transportation  is  to  be  reduced  by  the  employment 
iction-engine,  with  a  train  of  cars,  which  will  take  80  or  100 
d  load  from  the  mines  to  Hyko. 

,  the  cost  of  extraction  is  to  be  reduced  by  employing  large  num- 
men  in  the  great  stopes  which  the  extraordinary  width  of  the 
1  now  permit,  and  by  ox^euing  additional  ground  by  means  of 
mels  from  Silver  Canon. 

h,  the  cost  of  treatment  is  to  be  reduced  by  the  employment  of 
efeidt  furnace  instead  of  the  reverberatories  hitherto  "used  for 
)aratory  roasting  of  the  ore  with  salt. 

the  proportional  cost  of  administration  is  to  be  reduced,  by  en- 
the  operations,  so  that  the  items  of  general  cost  now  chargeable 

tons  of  ore  may  be  distributed  upon  a  great  many. 
,  the  cost  of  taxes  upon  buihon  product  is  to  be  reduced  by  work- 
grade  ores,  which  pay  little  or  no  taxes. 

ith,  the  cost  of  sorting  is  to  be,  as  far  as  possible,  done  away 
ler. 

mpossible  to  say  exfxctly  what  will  be  the  saving  per  ton  in  the 
numerated;  but  the  following  comparison  is  probably  not  far 
e  truth.    The  first   column   gives  the  estimates,  based  upon 

reiwrt,  and  showing  the  former  state  of  affairs.    The  second 
comprises  the  figures  to  w^hich  each  item  of  expense  may  rea- 

be  expected  to  be  reduced : 


of  ore  milled 

of  ore  not  milled,  chargeable  to  each  ton  of  ore  milled. 


lion  to  Hyko. 

B«lt 

ktioo,  &c 


Per  tou. 


tal. 
I 

ore 

1  ofB  ftSO  ore. 
lonisoon.. 


fc  «B  16  tons  flSO  ore. 
I  •■  100  tent  190  ore.. 


95  00 

10  00 

T)  00 

8  00 

34  00 

4  00 


07  00 
1  00 


S4  00 


Per  ton. 


15  00 


3  00 

SM)  00 

1  00 


I 


2U  00 

'{bob 


93  00 
448  00 


39  15 
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But  it  must  bo  borne  in  mind  that  even  16  tons  daily  of  selected  rich 
ore  cannot  probably  be  obtained,  while  the  amount  of  low-grade  ore 
that  can  be  extracted  is  <leclared  by  all  who  have  examined  the  varioiw 
openings  in  the  vein  to  be  far  beyond  what  I  have  assumed*  The  com- 
pany declares  its  intention  to  work  ultimately  390  tons  i)er  day. 
Single  mines  on  the  Comstock  ledge  have  frequently  done  much  more 
than  even  this. 

With  njgard  to  the  item  of  trausi)ortation,  which  I  have  put  down  at 
63,  I  must  add  that  I  do  not  know  what  the  traction-engine  will  be 
capable  of  performing;  but  I  am  satisfied  that  on  a  uniform  down- 
grade, ore  can  be  hfiuled  twelve  miles  for  $3  gold  per  ton.  This 
ligure  is  below  the  average  of  Eastern  Nevada,  I  know;  butafiur 
precedent  may  be  found  at  Silver  Peak,  where  the  Red  Mountain  ores 
are  hauhnl  over  six  miles  by  mules,  at  a  considerably  smaller  rate.  Ex- 
periments are  about  to  be  made  with  the  traction-engine,  previous  to  its 
adoption  by  the  company,  and,  in  the  absence  of  exact  data  concerning 
its  peribrmances,  I  have  put  down  a  sum  which,  if  successfid,  it  cer- 
tainly ought  not  to  exceed,  and  at  which  I  am  sure  that  mules  coolddo 
the  work,  on  a  i)roperly  graded  road.  (Sec  my  report  for  18C8,  page 
IIG.) 

The  following  table  shows  the  saving  by  the  use  of  the  Stete£ddt 
furnace,  and  tbe  present  low  wages: 

Coats  of  roasting  forty-eight  tons  daily, 

H:iber's  estimato : 

Wood,  :W  cords,  at  ^10 pe09l 

Salt,  5.7  tons,  at  $60 « 34iA 

Wear^ repairs,  &c - (3# 

Labor,  45  roasters,  at  $<> 270  • 

5  carmen,  5  pulp-coolers,  5  orc-meu — in  aU  15  men,  at  $6 98# 

Total 1.1«# 

Cost  per  ton fltt 

— 

Present  estimate : 

Wood,  5  cords,  at  $8 $4^9 

Salt,  2.8  tons,  at  $45 !»• 

Wear,  n^j>airs,  &c ftW 

Twenty  men,  at  §3  50 T0« 

Total a61(» 

Cost  per  ton 571 

The  allowance  of  $14  30  per  ton,  which  I  have  made  for  the  rom 
crushing  and  amalgamation,  is  altogether  higher  than  the  probaWa 
cost.  Indeed,  llaber's  own  estimate,  on  the  basis  of  high  prices  for 
everything,  leaves  only  about  $11  for  crushing  and  amalgainatioa 
proper ;  but  his  estimate  for  fuel  i)robably  includes  that  of  the  steam-  "Jj 
engine. 

To  recapitulate.  The  i)rogress  achieved  in  Pahranagat  amounts  to 
this : 

1.  Explorations  have  determined  which  is  the  principal,  pennaneDt» 
and  most  i)romising  lode  of  the  district.  This  lode  has  been  brought  (€t% 
continuous  distance  of  several  miles  under  one  ownership,  and  vigorom 
mining  operations  have  been  concentrated  upon  it,  all  distracting  and 
wastelul  outside  ventures  being  for  the  present  suspended. 

2.  It  has  been  ascertained  that  this  principal  vein  carries,  betwea 
the  well-defined,  smooth  walls  of  a  wide  fissure,  an  immense  mass  of 
ore,  chiefly  of  low  grade  ^  that  it  cannot  be  properly  sortedy  and  that  ft 
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ist  be  beneficiated  by  reducing  to  a  minimum  the  costs  of  extraction, 
odliug,  and  redaction. 

3.  The  fortunate  decline  in  wages,  and  the  inti'oduction  and  success 
the  Stetefeldt  furnace,  have  come  to  the  assistance  of  this  plan,  and 
system  of  operations  has  been  proposed  which  promises  success,  not 
reason  of  supposed  extravagant  richness  of  the  ores,  but,  acknowl- 
g^ng  the  general  low  grade  of  ore,  by  reducing  the  costs  of  its  utili- 
tion. 

Accepting,  therefore,  the  statements  of  those  recent  observ^ers,  from 
kwe  reports  the  foregoing  information  is  derived,  I  am  justified  in 
garding  the  prospects  of  this  district  as  more  truly  promising  than 
ey  have  ever  been  before. 

The  total  amount  of  bullion  produced  in  the  district  during  1869  was 
lall,  probably  not  exceeding  $80,000. 

TEM  PIUTE. 

This  district  is  situate  in  Pahranagat,  Lincoln  County,  in  the  extreme 
cithern  part  of  the  State.  The  country  rock  is  dolomite  and  slates, 
hieh  dip  to  the  east,  at  an  angle  of  about  55^.  The  ''veins''  dis-' 
>vereil  and  located  so  far  run  north  and  south,  and  vary  in  thickness 
om  one  to  ten  feet.  They  dip  with  the  country  rock  55^  east.  Two 
Jins,  running  across  the  stratification  of  the  rock,  and  dipping  85^ 
)rth,  make  an  exception.  One  ''vein,"  consisting  of  calcspar,  im- 
■egnated  with  chlorides  throughout,  and  50  feet  wide,  has  been  dis- 
»vered  in  the  district,  and  named  the  Inca.  The  Savage,  Demerara, 
atterpie^e.  Real  del  lilonte,  Santa  Cruz,  Silver  Peak,  Emerald,  Wyan- 
itte.  Bank  of  California,  Lady  Bell,  Thornburg,  Rattler,  Sunderland, 
insey,  Pride  of  the  West,  Defiance,  Realito,  Juniata,  Belvidere, 
itacaca,  Arlington,  Blue  Bell,  Valley  Vein,  Mountain  Chief,  Monarch, 
ittle  Giant,  General  Sarsfield,  Brian  Bohrome,  Eureka,  and  Indian 
lA,  are  all  located  in  the  district,  and  the  specimens  brought  from 
ottof  them  to  Hamilton  have  all  yielded  by  assay  from  $72  to  over 
^,000  per  ton.  The  greatest  drawback  for  the  rapid  development  of 
le  district  is  the  want  of  water,  which  has  to  be  brought  to  the  mines 
Dm  springs  six  miles  distant.    Timber  abounds  in  the  region. 


SECTION    III.  — OREGON 


CHAPTER  XXII. 

GENERAL    REMARKS. 

The  uatural  resources  of  this  State,  aside  from  mining,  are  set  forth  in 
the  n^port  of  J.  Ross  Browne  (18C8)  with  comprehensive  clearness.  In 
climate,  soil,  navigable  rivers  and  harbors,  Oregon  is  highly  favored, 
and  creditable  progress  has  been  made  by  her  citizens  in  the  develop- 
ment and  utilization  of  these  advantages.  The  attractions  of  the  State 
are  indeed  so  great  and  so  generally  known,  that  a  stream  of  immigra- 
tion is  constantly  pouring  into  it,  and  would  continue  to  do  so,  if  there 
were  no  mines  to  be  worked  for  gold  and  silver  in  that  region.    In  many 

Kris  of  Oregon,  however,  as  elsewhere  on  the  Pacific  coast,  mining  has 
en  the  pioneer  of  settlement  and  civilization.  It  may  confidently  be 
expected  that  the  growth  of  a  diversified  industry  will  react  favorably 
on  that  branch  which  gave  the  first  impetus. 

Mr.  Browne's  report  describes  the  great  iron  deposits  of  the  State.  I 
ijegret  to  say  tliat  the  manufacture  of  iron  is  not  yet  successfully  estab- 
fished,  though  the  quality  and  abundance  of  the  ore  leave  nothing  to  be 
desired.  The  dififtculty  lies  in  the  high  price  of  labor,  and  can  only  be 
iwnedied  by  the  employment  of  Chinese.  The  woolen  manufacture, 
into  which  Chinese  labor  has  already  been  introduced,  is  thriving  ana 
extending. 

Coal  is  found  in  Columbia,  Clatsop,  Coos,  Tillamook,  Benton,  Jackson, 
BoQglas,  and  Clackamas  Counties.  A  considwable  export  has  sprung 
ip,  and  coal-mining  promises  to  become  a  stable  and  profitable  business. 
Ihe  abundance  and  excellence  of  the  lumber  of  Oregon  are  well  known. 
The  salmon  fisheries  of  the  Columbia  are  a  source  of  considerable  reve- 
me.  The  gross  receipts  of  the  salmon  catch  of  last  season  are  estimated 
at  not  less  than  $275,000. 

One  of  the  prominent  industries  of  the  State  is  stock-raising.  Oregon 
lorses  are  highly  prized  throughout  the  Pacific  States  and  Territories, 
hhI  Oregon  cattle  are  driven  in  great  numbei's  south  into  less  favored 
lemons. 

With  this  slight  preliminary  allusion  to  the  frequently  described  nat- 

Hal  resources  of  the  State,  I  proceed  to  consider  more  at  length  its  min- 

^\  wealth,  especially  with  respect  to  gold  and  silver,  principally  the 

iwiner. 

The  production  of  Oregon  and  Washington  is  usually  reckoned  to- 

gther,  as  the  shipments  of  the  latter  Territory  are  made  to  Portland, 
e  treasure  shipments  of  Wells,  Fargo  &  Co.,  from  their  Portland 
^^^ee,  have  been  as  follows: 

.%! 16,200,000 

*i^    "     '       5,800,000 

^ 5,400,000 

5^7 4,000,000 
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18G8— Jannary i 

Febniary . .  .• 

Marcli 

April 

May 

Juno 

July 

Aujriist 

September 

October 

November 

December *. 

Total 'X 

Tlie  bullion  sliipments  of  Messrs.  Ladd  &  Tiltoii,  bankers  of  Po 
during  1868,  amounted  to  S(>JrO,850.  A.'J  Jacksou  and  Josephine 
ties  do  not  always  ship  to  Portland,  there  is  a  considerable  sun 
added  for  those  counties,  while,  on  the  other  baud,  there  are  so 
ductions  necessary  for  gold  from  Idaho,  lindingits  wa^'  to  the  Coli 
My  estimate  of  84,000,000  for  the  yield  of  Oregon  and  Wiishin*. 
18G8  is  still  as  near  to  the  truth  as  I  can  attain,  and  is  generally 
nized  as  a  close  approximation. 

Mr.  Samuel  C.  Mills,  agent  of  Wcdls,  Fargo  &  Co.,  at  Portland, 
me  with  the  following  table  of  shipments  for  1809: 

January .* 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 2, 

The  following  amoants  represent  the  bullion  shipment  of  Messn 
&Tilton  during  1869: 

January $5: 

Fob  ruary : 

March , 1( 

April 2 

May 5< 

June 5i 

July 2i 

August 5- 

September 1 1! 

October 5( 

NoYember 2- 

December 4< 

Total 41i 

Total,  Wells,  Fargo  &  Company $9,55i 

Total,  Ladd  &  TUton 41t 

Private  handa  (Mi.  Milla's  estimate) 

Total.. i 2,975 
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tfr.  Mills  remarks:  It  is  impossible  for  me  to  say  wliat  proportion  of 
above  belongs  exclusively  to  this  State,  as  Idaho,  Montana,  and 
tish  Columbia  bullion  reaches  this  city.    Possibly  one-half  of  the 
ve  amount  belongs  to  Oregon. 

0  this  I  would  remark  that  Mr.  Mills's  estimate  only  covers  the  ship- 
its  from  Portland,  whereas  oue  principal  placer  district  (that  of  Jose- 
le  and  Jackson  Counties)  probably  ships  its  bullion  overland  to  Sac- 
ento  and  San  Francisco.  On  the  whole,  tlierefore,  I  feel  justified  in 
ing  the  pi-oduction  of  Oregon  and  Washington  at  $3,000,000,  a  de- 
se  of  $1,000,000  as  compared  with  1808. 


CHAPTER  XXVII. 

THE    GEOLOGY    OF    OREGON.* 

he  public  exi)enditures  of  Oregon  have  thus  far  been  conducted  on 
ale  of  economy  too  stringent  to  allow  any  expectation  of  such  a  lux- 
as  a  State  geological  survey.  A  few  brief  notices  of  the  geologj'  of 
Columbia  basin,  published  in  connection  with  railroad  surveys,  give 
riy  all  that  is  accessible  to  the  public  of  the  geological  record  of  that 
?Dsive  region.  And  yet  the  country  is  rich  in  geological  material. 
Ding  a  field  whose  harvests  are  destined  to  be  better  known.  The 
lent  Columbia  River  flowed  througli  and  from  regions  covered  to  an 
raordinary  extent  with  vast  bodies  of  fresh  water.  No  other  water- 
dof  like  extent  has  so  worn  down  the  channels  of  its  streams  as  to 
a  drained  off  nearly  the  whole  of  its  lake  system ;  while  through 
now  dry  beds  of  those  ancient  lakes  existing  streams  have  still 
ther  excavated,  until  the  whole  is  laid  bare  and  open  to  the  researches 
the  curious. 

Centering  the  Columbia  from  the  ocean,  the  facts  that  give  the  key 
its  geology  stand  out  bold  and  clear  in  the  outline  of  its  extended 
ids<^l)e.  Two  groups  of  mountains  are  in  sight,  each  of  which,  in 
m,  ouce  formed  a  formidable  barrier  to.  the  passage  of  that  river  to 
esea.  On  our  right  and  left,  as  we  enter, 'we  see  one  of  these  groups 
the  Rubdued  highlands  that  here  represent  the  northern  extension  of 
«  Coast  Range.  Further  on,  one  hundred  and  fifty  miles  eastward,  we 
« the  other  group  in  the  more  elevated,  snow-capped  summits  of  the 
>ficade  Mountains.  How  like  two  vast  tidal  waves  these  two  ranges 
f  mountains  seem,  as  if  rolled  inland  from  the  great  Pacific,  and  petri- 
•d  in  their  progress  into  a  rocky  skeleton  for  a  new  land.  And  such, 
Jfiwjt,  they  became.  They  bciir  now  upon  their  elevated  table  lands 
« records  of  the  ages  they  spent  beneath  the  waters  of  the  ocean ;  the 
•^wds  of  the  time  and  the  manner  of  their  emergence  from  the  waters 
*^)  often  with  alternating  slope  and  terrace,  their  sides ;  while  the 
TO  ^lepressions  between  them  contain  like  evidence  that  they  once 
^  the  mland  seas  in  which,  for  a  long  period  thereafter,  were  depos- 
*W  the  remains  of  marine  plants  ajid  animals  of  that  period.  The  cor- 
"^ndiug  depressions  oa«t  of  the  Cascade  range,  shut  off  from  all  ac- 
**  to  the  ocean,  soon  lost  the  saltness  of  their  waters,  and  therefore 
^''^^contain  the  record  of  fresh- water  life. 

^^  wrinklings  or  flexures  of  the  earth's  crust  which  folded  its 
!!?^y^^^8  into  mountain  ranges,  were  not  the  only  ax)plication  of  the 

^ij^^  article,  by  Rov.  T.  Condon,  of  DaUes  City,  was  published  in  the  Overland 
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working  forces  of  that  fige.  There  occurred,  also,  a  general  elevation 
of  the  whole  of  the  now  western  slope  of  the  continent,  giving  greater 
descent  and  consequent  wearing  forcte  to  it^  streams ;  and,  as  a  result, the 
rapid  wearing  of  their  channels  deei>er,  until  many  of  its  lakes  were 
drained  off.  Now,  a^  these  streams  have  never  since  that  time  ceased  to 
flow,  and  as  the  lakes  into  which  they  flowed,  or  from  which  they  sprang, 
never,  as  long  as  they  remained  such,  ceased  to  deposit,  in  the  sedimeQt 
of  their  floods,  the  history  of  the  life-struggle  upon  their  shores,  or  in 
their  waters,  the  resulting  records  of  these  natural  archives  must  have 
continued  in  uninterrupted  series. 

If  this  brief  introduction  l>c  at  all  true  to  the  facts  of  the  case,  then 
two  plain  and  important  truths  force  themselves  upon  us :  One,  that  the 
emergence  of  its  mountain  ranges  from  the  bed  of  the  oe^anformsa 
luitural  epoch  in  the  geology  of  Oregon.  The  other,  that  an  uniuter- 
rupted  series  of  chapters  in  its  record  of  the  pjist  is  found  in  the  now 
elevated  sediment  of  its  former  inland  seas  find  lakes. 

Let  us  endeavor  to  get  hold  of  the  thread  of  this  record  at  the  point  j 
where  it  touches  upon  our  own,  and  trace  it  backward  into  the  distant  j 
past,  as  far  as  we  may,  unbroken.  But,  before  consulting  the  earth  ? 
itself  for  the  facts  that  tell  of  past  changes,  and  of  the  forms  of  life  that  J 
existed  long  ago,  a  single  Indian  tradition,  founded  upon  a  l)elief  among 
the  Indians  of  the  Lower  Columbia  of  recent  changes  in  the  levels  of 
that  river,  will  not  bo  uninteresting — perhaps  not  uninstructive.  The 
legend  stiites  that  formerly  the  Columbia  River  was  navigable  for  ca- 
noes from  the  Chinook  villages  at  its  mouth  to  the  Dalles,  where  a  per  " 
pendicular  fall  of  twelve  or  fifteen  times  the  height  of  a  tall  man  ar-  - 
rested  even  the  ascent  of  the  salmon,  and  compelled  the  Indians  of  the 
interior  to  journey  to  the  Dalles  for  their  fish,  to  trade  for  which  they  i 
brought  dried  buffalo  meat  and  buftalo  robes.  | 

Tlio  legend  further  states  that  a  massive  natural  bridge  then  spanned  ^ 
the  river  at  the  present  Cascades.    That  this  state  of  things  was  snd- 
denly  brought  to  a  close  by  a  quarr(»l  between  Mount  Hood  and  Meant 
St.  Helen's,  during  which  they  belche<l  forth  fire  and  smoke  at  each 
other,  and  cast  heavy  rocks,  with  such  noise  and  quakings  of  the  earth    . 
as  to  shako  down  the  bridge.    That  the  ruins  of  the  bridge  form  the  ' 
present  Casca<les,  having  also  dammed  up  the  water  above  so  much  at 
to  take  away  almost  all  of  the  upper  fall  at  the  Dalles,  and  so  permit 
the  salmon  to  pass  over  that  fall  and  away  into  the  interior*  whicli  they 
have  continued  to  do  ever  since.    Such  is  the  Indian  legend. 

The  gold  huntt^r  takes  a  pan  of  dirt,  shakes  it  thoroughly  in  water  till  - 
he  sees  the  gold,  if  there  be  any.  A  similar  process  may  enable  the  ge* 
ologist  to  find  some  grains  of  truth  in  this  Indian  tradition.  The  le- 
gend associates  the  change  with  a  quarrel  among  the  mountains,  daring* 
which  they  belched  forth  fire  and  smoke,  and  cast  heavy  stones.  Thil 
does  not  need  even  translation  to  enable  us  to  see  in  it  a  volcanic  emp^ 
tion — a  aui)position  the  more  probable  from  the  faet  that  both  the  moun- 
tains  named  have  been  seen  by  white  men  in  volcanic  action.  The  caat- 
ing  into  the  bed  of  the  river  of  that  ancient  natural  bridge  we  mayb^ 
lieve  to  have  had  a  partial  foundation  in  fact — the  fact  of  an  extensivB 
mountain  Ijind-slide,  occurring  during  that  volcanic  action,  and  being 
precipitated  into  the  bed  of  the  river.  The  damming  up  of  the  water! 
above  tliis  slide  would  necessarily  follow,  and  also  a  rapid  or  fell  at  the 
site  of  the  slide.  Some  facts  in  the  present  state  of  the  river,  too,  giw 
an  air  of  almost  historic  record  to  that  wild  legend :  Ist.  The  river 
above  the  present  Cascades  is  deep  and  slow  of  current.  2d.  Thercart 
buried  forests  for  miles  along  both  banks,  in  places  where  local  didei 
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annot  be  supposed.  3d.  There  is  now  a  glaeier-like,  lateral  pressure 
gainst  the  railroad  at  the  Cascades,  so  powerful  that  the  road  is  cou- 
inuidly  thrown  out  of  line  toward  the  river,  needing  frequent  re-adjust- 
lent.  And,  4th.  There  are  many  evidences  in  the  surrounding  nioun- 
UU8  of  recent  volcanic  action  there.  So  there  may  have  been  some 
rath  at  the  foondiition  of  that  Indian  legend. 

Let  us  return  to  the  geologictil  record.  We  were  to  take  up  the  thread 
f  that  record  at  the  point  where  it  touched  our  own — the  human.  But 
•here  do  we  find  the  last  foot-mark  of  the  human  record  from  which  we 
ave  agreeil  to  take  our  starts  On  the  island  of  Guadaloupe  the  last 
Oman  foot-mark  in  the  dim  receding  distance  of  the  past  is  found  im- 
edded  in  the  solid  lime-rock  of  the  sea-shore ;  in  Florida  it  is  found 
idosed  in  an  ancient  coral  reef  so  remote  from  the  sea-shore  as  to  have 
eqaire<l  a  long  iwriod  of  growth  in  the  land  since  it  was  impressed 
liere;  in  Switzerland  the  remotest  traces  of  human  life  are  lost  among 
lio niins  of  the  wonderful  and  ancient  "Lake  Dwellings"  of  that  won- 
erful  country;  in  Belgium  and  England  they  are  found  incased  in  the 
talagmites  of  ancient  cave  dwellings ;  in  France,  buried  among  the 
lavel-beds  of  the  valley  of  the  Somme,  in  the  form  of  rude  stone  im- 
lements  of  industry ;  upon  the  banks  of  the  ]\Iississippi,  buried  under 
jrpress  forests  of  untold  ages;  and  in  California,  where  that  world-re- 
owned  Calaveras  skull  was  found,  startling  the  world  with  a  story  of 
itiquity  beyond  them  all.  When  we  turn  from  such  a  list  to  Oregon's 
Boordy  and  ask,  where  does  the  geological  record  of  this  State  place 
lie  remotest  foot-mark  of  human  life?  we  are  constrained  to  admit  that 
poQ  this  question  of  human  antiquity  Oregon's  geology  furnishes,  as 
et,  but  little  light.  Tliis  mjiy  be,  in  part,  owing  to  the  few  extensive 
xcavations  of  public  works  here.  In  some  instances,  too,  where  fossil 
ones  were  found,  much  care  may  not  have  been  exercised  in  search  of 
Jimau  remains.  In  most  of  the  instances  of  such  discovery,  however, 
:  was  otherwise ;  for  the  greatest  care  and  diligence  were  used  to  de- 
Kt  the  least  sign  of  former  human  life. 

Sothing  has  yet  come  to  light  in  the  geology  of  Oregon  to  show  that 
he  reeonl  of  human  life  here  reaches  any  further  back  into  the  past 
htt  would  be  indicated  by  bones  and  implements  buried  a  few  feet  in 
■rCeure  soil.  Some  pieces  of  rude  sculpture,  representing  birds,  beasts, 
Bd  men,  worked  in  a  soil  volcanic  tufa,  were  found  some  years  since, 
D  Seauvie's  Island,  buried  in  surface  soil,  interesting  in  themselves,  as 
nde  works  of  art — ^perhaps,  intended  as  idols — but  throwing  no  light 
Dthe  question  of  human  antiquity.  Stone  implements  are  found  in 
bondanee  along  the  Columbia  River,  often  several  feet  below  the  sur- 
lee.  S4>mc  of  these  are  elaborately  finished,  intended  for  uses  of  which 
Tiog  Indians  are  entirely  ignorant;  but  none  of  these  stone  implements, 
ot  even  the  rudest,  have  ever  been  found  here,  across  that  chasm  that 
eiMUates,  as  yet,  in  our  geological  record,  the  human  period  from  that 
•Uch  is  found  next  beyond,  i,  c,  the  period  of  the  extinct  elephant. 

A  deeply  interesting  portion  of  the  geological  record  of  Oregon  occurs 
■beddcHl  in  those  sands,  clays,  and  washed  gravel-beds  that  mark  the 
OQtion  and  outline  of  former  lakes  and  streams,  whose  waters  have 
n|^  since  drained  oif,  to  return  as  such  no  more,  leaving  the  long  record 
f  the  varied  forms  of  life  that  once  struggled  upon  their  shores  or 
ported  in  their  waters. 

io  the  wint45r  of  18G5  a  freshet,  caused  by  the  sudden  melting  of  snows 
Hi  a  warm  rain-storm,  occurred  throughout  Centml  Oregon.  So  violent 
ve  the  floods  that,  in  several  places,  within  twenty  miles  of  the  Dalles, 
w  ravines  were  opened  through  the  country,  laying  bai^e  beds  of  strati- 
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fied  clay,  sands,  and  washed  gravels,  twenty  to  thirty  feet  below  even 
the  l)e(ls  of  the  older  ravines,  extending,  in  some  instance^  to  over  a 
mile  in  length,  and  excavating  to  a  width  of  a  hnndred  feet  or  more. 

That  these  excavations  wonld  lay  open  to  the  light  fossil  remains  was 
to  be  expected.  Searcli  was  made,  and  eight  elephant  tusks  were  found, 
of  which  tiv<?  were  so  far  decayed  that,  on  exposure  to  the  air,  they 
crumbled  to  pieces ;  the  remaining  three  have  been  preserved,  and  are 
now  in  good  condition,  though  not  entire.  One  of  these,  a  p<'irtofa 
large  tusk,  is  entire  for  about  tive  feet  of  its  length.  It  measures  twenty- 
four  and  a  half  inches  in  circumference  at  the  larger  end,  and  twenty- 
two  and  a  quarter  inches  at  the  smaller  one,  and  belonged  to  the  middle 
portion  of  the  tusk.  Another  oue,  nearly  all  of  which  is  preserved, 
though  broken  into  four  pieces,  measures  about  seven  feet  in  leDgtb, 
and  is  eighteen  in<;hes  in  circumlerence  near  the  socket.  In  both  these 
specimens  the  ivory  stnicture  is  finely  marked. 

Other  bones  of  the  elephant  were  found  in  these  excavations;  among 
them  a  well  i>reserved  hip  bone,  the  socket  of  which  measures  nineteen 
and  a  half  in(*lies  round  its  rim.  Several  other  bones,  of  less  geolo^cal 
value,  yet  making  in  all  a  liandsome  collection,  were  thus  obtained.  Foot 
well  preserved  teeth  of  the  eh»phant  were  also  found  in  these  excavations. 
In  the  same  beds  were  found  other  bones  than  those  of  the  elephant 
One  of  these  is  worth  mentioning :  part  of  the  skull  of  an  extinct  mem-  i 
ber  of  the  Bos  family,  perlmps  the  Bos  Jatifrom;  for  a  line  drawn  across 
the  bony  forehead  measures  eighteen  inches,  which  is  a  trifle  more  than 
that  of  the  largest  of  that  vspecies  in  the  British  Museum.  A  radios  of 
an  elk,  entire  when  found,  yet  so  fragile  that  it  is  now  broken,  was  alw 
discovered,  with  other  bones,  making  the  opening  of  a  chapter  of  Ore- 
gon's early  history,  unlooked  for  in  this  region,  yet  not  unappreciated. 

As  yet,  no  trace  of  human  bones  or  imi)lements  has  been  found  in   ] 
these  excavations;  a  negative  statement^  it  is  true,  that  amounts  to  hot   ^ 
little  as  an  argument  against  the  existence,  during  the  elephant  period,   -■; 
of  human  beings  on  these  shores.    And  yet,  for  a  negative  argument, it  -  j 
amounts  to  more  than  would  appear  in  its  first  statement;  for  the  vicin-   J 
ity  was  qertainly  a  pleasjint  one  for  human  habitations.    The  waters  thai    ^ 
covered  these  bones  with  sand  and  gravel  stood  two  or  three  bundled    - 
feet  above  the  present  level  of  the  Columbia  lliver,  and  retained  that    . 
level  for  a  long  time.    A  broad,  beautiful  lake  extended  westward  and 
northward  over  the  present  city  of  The  Dalles,  and  made  the  sheltovd 
indentations  among  the  low  line  of  hills  to  the  eastward  a  pleasaat 
shore  to  inhabit.     Into  these  indentations  mountain  streams  washedthe 
sediment  that  now  covers  the  bones  we  lind. 

The  objection  to  the  force  of  th(»se  remarks,  that  those  ravines  are  too 
narrow  to  lay  bare  but  a  very  small  part  of  the  record,  finds  in  a  knowl- 
edge of  the  locality  itself  an  answer;  for  these  were  rji  vines  of  ravines^ 
into  which  the  whole  surface  drained,  and  towaid  which  all  things  mor* 
able  by  lloo<l  or  wind  tended.  A  careful  search  forsome  trace  of  homai 
life  in  thesci  excavations  resulted  in  no  discovery  that  would  associate 
man  with  these  early  inhabitants  of  the  lake  shores  of  the  iuteriwof 
Oregon.  ; 

Three  years  ago  some  men  attempted  to  dig  a  well  fifteen  miles  fin» 
the  Snake  branch  of  the  Columbia.  They  reached  a  depth  of  rixty- 
eight  feet  without  finding  water,  and  at  this  depth  found,  among  washed 
gravel,  a  somewhat  water-worn  i'i-agm<»nt  of  a  bone.  Oil  examinationi 
it  proved  to  be  the  lower  end  of  the  radius  of  a  horse.  What  a  record 
comes  to  the  light  with  this  fiagment  of  a  bone!  Sixty-eight  feet  fiWD  p 
the  surface,  in  a  country  nearly  level  for  thirty  miles  or  more.    Sixty-  T 
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ght  leet  of  washed  gravel,  and  kindred  materials,  showing  a  continued 
^posit  of  a  body  of  fresh  water  that  could  result  from  no  other  cause 
laa  a4ake  extension  of  the  Snake  liiver,  at  a  much  higher  level  than 
3  present  one.  Sixty-eight  feet  of  this  filling  in  and  extending  for 
ilea,  thirty  miles  in  one  direxjtion,  and  not  less  than  this  in  others. 
bis  is  surely  an  extended  record  of  the  past;  and  suspended,  wonder- 
^^y»  jet  reliably,  upon  a  small  fragment  of  a  bone;  for  bone  it  certainly 
,  and  horse  it  as  certainly  was.  Other  localities  than  those  named  have 
ntributed  their  share  of  facts  in  this  wonderfid  record.  A  large  tusk 
as  found  in  Polk  County,  a  fine  specimen  of  part  of  the  lower  jaw,  with 
B  two  teeth  broken ;  yet  all  the^e,  and  plainly  elephantine,  were  dug 
om  a  mill-race  at  Dayton.  Three  teeth  of  the  same  kind  were  dug  from 
mill-race  on  the  Callapooya,  near  Albany ;  another,  from  Oak  Creek, 
!!ar  the  same  place.    Several  tine  teeth  were  dug  from  a  mining  claim 

Caiion  City,  one  of  which,  a  Large  one  and  well  preserved,  is  now  in 
ife  hands.  The  materials  for  the  history  of  the  elephant  period  are 
)uudant  in  Oregon,  with  an  almost  certainty  of  large  increase  in  future 
ccavations. 

Other  animals  than  those  named  will  doubtless  yet  be  found  r(»pre- 
inted  in  those  clays  and  sands  and  washed  gravels,  with  the  remains  of 
le  extinct  elephant;  yet  those  already  discovered  make  an  interesting 
roup.  A  few  specimens  of  the  woods  of  that  period  were  also  brought 
>  light,  among  them  some  well-preserved  pieces  of  birch  wood  and  a  few 
»iies  of  the  larch. 

The  connectmg  link  between  our  modern  human  period  and  that  of  the 
ctinct  elephant,  as  before  stated,  is  not^et  found  in  Oregon.  In  other 
mntries  this  has  been  found ;  for  the  teeth  of  the  elephant  and  the  imple- 
«Dts  of  stone,  that  speak  of  human  industry,  have  been  found  together 
I  the  same  deposit ;  and  therefore  the  elephant  period  was  at  once  intro- 
Boed  in  our  sketch  after  the  human  period  without  questioning  whether 
e  hatl  not  thus  dropped  the  promised  thread  of  our  record.  The  connec- 
OQ  between  the  elephant  period  and  that  next  beyond  or  older  is  not  so 
lain ;  for  that  older  record  was  closed  in  violence — in  great  outflow  of 
oicanie  floods  and  other  kindred  disturbing  forces  of  the  earth. 
Animal  remains  in  Oregon,  older  than  those  of  the  extinct  elephant, 
re  no  longer  found  in  clays,  sands,  and  gravels,  but  in  the  argillaceous 
icks,  sandstones,  and  conglomerates  into  which  those  were  changed— 
ooy  remains  still,  and  truly  yet  no  longer  bone,  but  rock.  In  these  rocks 
c  find  opening  to  us  the  more  recent  chapters  in  the  records  of  Oregon's 
!rtiary  rocks—records  full  of  interest  and  beauty.  In  the  period  of 
hich  these  last  tell  us,  the  great  interior  of  the  country  east  of  the  Cas- 
ide  Mountains  was  interspersed  with  vast  bodies  of  fresh  water  filled 
ith  life  and  herb  and  tree,  of  insect  and  beast  and  bird ;  and  the  re- 
aiiis  of  these  are  preser\'ed  with  marvelous  truth  and  beauty,  making 
tie  fragments  of  rock  that  contain  them  often  gems  of  their  kind — mute 
ad  blind  yet  truthful  historians  of  an  agelong,  long  since  passed  away. 

If  the  question  be  asked,  why  are  the  fossil  remains  of  the  elephant 
«riod  iji  loose  sands  and  clays,  while  the  remains  of  the  next  period  be- 
oodarefoundm  like  beds,  but  changed  intosandstones  and  argillaceous 
ock  ?  and  we  look  around  carefully  for  an  answer  to  this  question,  we 
kail  find  that  the  facts  that  now  separate  the  one  period  from  the  other 
peak  plainly  of  a  time  of  the  escape  of  great  heat  and  heated  va- 
Qrsy  li^ed  with  mineral  substances  from  the  interior  of  the  earth,  and 
'«o  of  vast  and  frequent  and  continued  volcanic  overflows.  How  long 
ac  period  of  violence  lasted,  and  how  extensively  it  destroyed  old  things 
id  built  up  new,  are  questions  to  be^nswered  through  future  research* 
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That  (luring  that  period  all  life  was  cut  off  from  the  eailh,  or  even  from 
this  coutineut,  is  not  to  be  believed ;  for,  while  it  was  a  time  of  vioknt 
change  and  disturbance  along  the  lines  of  our  two  principal  nmgesof 
mountains,  a  time  of  comparative  quiet  may  have  existed  on  the  other 
slope  of  the  continent,  and  life  of  i)1ant  and  animal  may  have  gone  on 
in  their  accustomed  round  of  growtli  and  <leath.    But  here,  in  whatu 
now  Oregon,  a  broad  and  deep  chasm  in  the  history  of  life  was  brooght 
upon  the  lauds  and  upon  the  waters,  Si»parating  the  life-record  on  tluK 
side,  which  we  have  designated  as  that  of  the  extinct  elej^hant  i)eri<4 
from  that  which  existed  beyond. 

We  have  thus  briefly  skimmed  over  the  surface  geology  of  Oregon, 
treathig  our  subject  under  tlie  two  divisions  of,  first,  the  human  {leriod: 
and  second,  the  period  of  the  extinct  elephant.  Briefly  as  the  snUjeet 
is  sketched,  it  covers  the  records  of  a  length  of  time  difficult  to  realize; 
and  yot  our  in(iuiries  have  only  n^ached  the  threshold  of  the  subject. 


CHAPTEll  XXVlir. 

THE   (iOLl)    FIKLDS   OF   O  KEG  ON. 
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The  gold  fields  of  Oregon  cluster  around  its  mountain  I'anges,  andmaj 
accordingly  be  designated  by  the  names  of  its  principal  chains  of  moan- 
tains,  as  tiiat  of  the  Coast  range,  the  Cascade  Kange  gold  region,  tbe 
Blue  Mountains  gold  field  ;  those  of  the  three  cross-ranges  of  mouDtaiiis, 
in  Southwestern  Oregon,  known  as  the  Siskiyou  Mountains,  the  Umpqtt 
Mountains,  and  the  Calapooya  Mountains,  and  those  of  the  Snow  and 
Puebla  ^Mountains,  in  Southeastern  (Oregon. 

The  gold  of  the  Coast  range  has  only  been  found  in  paying  quantitifll 
in  the  sands  of  the  sea  beach,  from  which  it  is  washed  at  lowtidft 
These  beach  diggings  extend  for  hundreds  of  miles,  with  gold  enough 
yet  left  in  them  to  pay  moderate  returns  for  ordinary  labor;  and  witfci 
record  running  back  over  a  period  of  twelve  or  fifteen  yccars,  whose  stalfr 
ments  may  be  divided  into  the  "reasonable,"  the  "marvellous,"  and  tie 
"fabulous ;"  and  the  numbers  corresx)ondiug  to  each  successive  stage  In  | 
stated  at  $12  to  $15  per  day  to  the  hand,  $50  to  $1(K),  and  $800  to  $lMk  i 
l)er  day — the  last  figures,  doubtless,  seldom  found.    Tlie  gold  of  tte  | 
beach  is  found  in  heavy,  black  sand,  apparently  either  brought  dow»  3 
from  the  interior  by  the  rivers  of  Southern  Oregon,  which  come  firon  •  r 
gold-bearing  region,  and  distributed  along  the  beach  by  the  wat«8  of  ' 
the  ocean,  or  else  derived  from  brokeu-up  ledges  of  gold-l)earing  rock 
near  where  it  is  found-^the  latter  8ui>position  seeming  to  find  confirma-  • 
tion  in  the  fact,  that  the  best  diggings  (not  only,  but  the  only  ones  Hut  : 
have  paid  at  all)  are  either  around  those  capes  and  sunken  ledges  of"' 
rock  that  mark  the  extension  seaward  of  the  cross-ranges  of  monntain^  - 
the  Siskiyou,  the  Um])qua,  and  the  Calapooya,  or  else  places  where  spwt  ' 
of  the  Coast  ningQ  itself  come  down  to  the  sea.    We  find  accordingfj  . 
around — first,  the   seaward  extension  of  the  Siskiyou  MountainSy  i  ■] 
PointSt.Greorge,  near  Crescent  City,  extensive  beach  diggings;  seooodt 
the  extension,  seaward,  of  the  Umpqua  Mountains,  marked  b^aMgV; 
of  rocks  running  out  four  miles  into  the  ocean,  and  only  lost  m  the  to- 
creasing  depth,  which  is,  too,  surroimded  by  important  beach  diggingsf 
third,  from  Cape  Perpetua,  several  miles  northward,  noar^ng  the  ez* 
tension  of  the   cross-range  of  the   Calapooya  Mountains— exteiwiw 
beach  diggings,  still  worked  with  paying  results.    At  or  near  one  of  tlie* 
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points  have  been  found  the  princii)al  golcl  diggings  of  the  beach, 
in  every  instance  not  connected  with  these  points  in  which  gold 
teen  found,  the  other  class  of  facts  were  present,  viz :  the  extension 
to  the  sea  of  some  spur  of  the  Coast  range. 

3  inquiry  naturally  arises :  Did  the  storm-surf  disengage  the  gold 
these  siuiken  ledges  of  rocks,  these  heads  of  gold-bearing  moun- 
,  here  plunging  into  the  sea !  Or  did  the  rivers  bring  it  from  the 
or — the  wjives  only  distributing  it  along  the  beach  in  the  direction 
ich  prevailing  winter  storms  would  drive  it — sunken  ledges  of  rock 
idiug  across  its  path,  arresting  and  holding  it  in  then*  eddies? 
rvellous  stories  are  told  of  the  wealth  taken  in  former  years  from 
of  these  diggings.  They  are  still  worked,  in  tliree  or  four  places, 
pa34ng  results.  They  extend  from  the  California  line  to  the  Straits 
ica,  but  the  principal  ones  are  those  named. 

other  gold  field  exists  in  Oregon,  among  tlu^  slopes  of  the  Cascade 
?.  Tlie  Willamette  Valley,  which  sej>arates  the  Coast  Mountains 
the  Cascade  Mountains,  is  part  of  a  vast  trough,  extending,  in  its 
-ul  features,  from  Pnget  Sound  to  the  Bay  of  San  Francisco,  which  is, 
Oregon  portion,  so  filled  in  by  tertiary  and  post-tertiary  deposits  that, 
tier  rocks  are,  for  the  most  part,  buried  far  from  siglit.  It  is  only 
ceniling  the  slopes  of  the  Coast  range,  on  its  western  margin,  or 
of  the  Cascades*  on  its  eastern,  that  older  rocks  appear.  All  the 
018  tlmt  fall  from  the  western  slopes  of  the  Cascade  range  contain 
or  less  of  gold  in  their  bars.  The  Clackamas,  the  Molalla,  the 
am,  the  Calapooya,  and  the  forks  of  the  Willamette,  have  all  been 
I  to  contain  gold ;  only  that  of  the  Santiam  has  been  worked. 
ere  is  tliat  in  the  gold  of  the  Santiam  which  invests  it  with  peculiar 
jst  to  the  mineralogist.  It  often  presents  the  most  beautifid  sys- 
of  lace-work,  in  gold  threads,  and  semi-crystal  forms  of  great  sym- 
i  and  beauty.  A  beautiful  cabinet  of  these  specimens  may  be  seen 
lem,  in  the  office  of  the  company  owning  the  Santiam  mines.  The 
am  mines  are  not  now  worked,  though  they  once  awakened  a  good 
of  interest.  It  is  a  curious  fact  that  little  or  no  gold  has  been  found 
ft  streams  of  the  eastern  water-shed  of  the  Cascade  Mountains,  oppo- 
he  Willamette  Valley,  while  those  of  the  western  slope  so  uni- 
y  show  its  presence.  It  looks  a  little  as  if  the  fractures  of  the 
5  from  which  it^j  floods  of  trap  escaixjd  were  neai^est  the  eastern 
,  and  buried  its  older  rocks  on  that  side  to  a  gieater  depth  than  on 
ther.  The  other  volcanic  nmterials,  ash  and  pumice,  woidd  most 
rally,  aided  by  prevailing  western  winds,  <lritt  in  the  siime  direction. 
(Other  gold  field  exists  in  Oregon,  among  tlie  ridges  and  slopes  of 
^Ine  Mountains. 

the  region  between  the  Casciide  range  and  tlie  outlying  spius  ot 
Uue  3iountains,  the  older  sedimentary  rocks  are,  for  the  most  part, 
wl  by  trap  and  tufa ;  the  trap  varying  in  thickness  from  hundreds 
t,  as  sec*n  at  an\'  of  the  crossings  of  the  J)es  Chutes,  to  a  thin  cap- 
on the  hills,  sixty  miles  farther  east;  the  tufa,  as  stratified  sedi- 
of  ancient  lake  beds,  extending  east  and  southeast  over   vast 
I — Its  materials  varying  from  fine  volcanic  ash  to  coarse  masses  of 
ce  and  obsidian.    Traveling  eastward,  the  trap  is  found  at  its. 
rentlj,  greatest  thickness  in  the  trough  of  the  Des  Chutes,  where 
an  count  as  many  a^  thirty  distinct  overflows,  varying  in  thickness 
ten  to  twenty-five  fee^  and  covering  entirely  fi-om  sight,  even  in 
loepest  caucmSy  the  olaer  sedimentary  rocks.    Fifteen  or  twenty 
further  east  one  gets  a  glimpse  of  the  sedimentary  rocks  in  the  bed 
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of  Trout  Creekj  tlioiigli  yet  covered  by  seventy-five  or  eighty  feet  of 
trap ;  twenty  miles  still  further  east  the  trap  has  thinned  out  to  only  a 
capping  on  the  liills,  while  the  varied  strata  of  the  tertiaries  are  in  foil 
view  on  every  side  in  the  region  of  the  Currant  Creek  and  the  John 
Day's  River.  The  lowest  members  of  this  tertiary  series  of  Cumnt 
Creek  ara  richly  stored  with  the  most  beautiful  sx)ecimens  of  fossil 
botany  in  the  country.  This  order  of  succession  of  the  rocks,  as  we 
travel  eastward,  is  the  same  whether  we  travel  farther  south  along  the 
valley  of  Crooked  Eiver,  or  that  of  the  John  Day's,  which,  in  its  upper 
iwrtion,  also  runs  east  and  west,  or  in  an  intermediate  line  by  Antelope 
Valley  and  the  Canon  City  road.  But  this  series  reaches  the  largest 
number  of  members  along  the  line  of  the  Crooked  River  Valley,  foroi  ; 
reaching  the  forks  of  that  stream,  for  the  first  time  on  our  journey,  le  j 
come  to  abundant  and  beautiful  marine  fossils.  J 

Among  these  marine  fossils  there  is  one  in  so  great  abundance  as  to  ] 
chara(*terize  the  rock — a  beautiful   Trigonm^  resembling  T.  erami^  of  I 
the  California  survey.    AmmoniteSj  TurUUteSj  and  other  beautifal  fonitt  | 
abound.    I  am  the  more  i)articular  to  notice  this  outcrop  of  marine  \ 
fossils,  for  here  are  found  the  lirst  indications  of  gold  in  our  approach  to 
the  Blue  Mountains  in  this  line  of  travel,  and  these  indications  increM 
from  that  place  till  we  reach  paying  rock,  at  Canon  City,  Willow  Cred;, 
Mormon  Basin,  and  a  score  of  other  mining  camps  of  the  Blue  Mountaii 
region.    A  few  miles  still  further  eastward,  from  this  outcrop  of  trigonia 
rock,  other  and  apparently  older  marine  rocks  come  to  the  bu^mb; 
among  these  a  limestone,  containing  Wiynconella^  Cyrtoceras^  andote 
marine  shells,  in  the  greatest  perfection  and  abundance.    Tlie  eaatn 
slopes  of  the  Blue  Mountains  have,  too,  their  marine  rocks ;  amongttM 
a  dark  blue  limestone,  with  a  small  Froduetiis  in  great  abundance  throo^ 
it,  is  often  met.    These  marine  rocks  lie  against  the  outlying  spmstf 
the  Blue  Mountains  on  the  southwest,  south  and  east,  as  an  apparent 
ancient  shore-line  aroimd  an  island,  while  the  wide  extent  of  kww 
country  south,  to  the  California  line,  is  covered  with  volcanic  material^; 
mostly  as  stratified  tufas,  in  which  masses  of  pumice  and  obodkl' 
abound. 

It  was  stated  above  that  the  same  succession  of  rocks  was  encoantenl 
in  traveling  eastward  along  the  line  of  the  valley  of  the  upper 
of  the  John  Day's ;  one  considerable  exceptional  mass  of  rock  ooeanii 
this  line  of  travel,  at  about  sixty  or  seventy  miles  east  of  the  Dee  Qnlei 
It  stands  as  a  sort  of  island  of  slate-rock,  without  any  appeanuM^ 
fossil  remains,  surrounded  on  every  side  oy  more  recent  and 
eocene  tertiary  rocks.    The  slates  are  traversed  by  veins  of  quarts 
which  are  traces  of  gold.    Some  work  was  done  here  a  few  yean 
in  crushing  rock,  but  without  paying  results.    An  abandoned 
nmy  still  be  seen  in  a  valley  that  opens  into  Currant  Creekyiiear 
Canon  City  road,  built  to  crush  this  rock.    Dikes  of  trap  i 
The  strata  are  all  very  much  disturbed  around  this  older  slate,  bnt  ik 
only  an  isolated  spot  of  gold*  rock,  with  no  apparent  connection  with  ' 
mass  of  its  kind  further  to  the  east.    But  while  gold  is  thinly  distrilNL — . 
here,  fossil  remains  are  not.    The  slate  itself  has  no  trace  of  oqp^'i^ 
life,  but  an  ocean  of  tertiary  surrounds  it,  and  in  this  tertiary  fbaHln>-| 
mains  are  beautiful  and  abundant.    A  broad  belt  of  this  tertiary 
from  the  valley  of  the  Crooked  River,  north  across  the  line  of  the  Ji 
Day's,  and  on  toward  the  Columbia  River,  whose  lowest  member,  in 
localities,  abounds  in  fossil  bones  plainly  eocene,  and  in  a  portiA 
that  same  member  at  Bridge  Creek,  schistose  rock  oocnra  ftau  of  vq 
table  forms,  some  of  whose  leaves  measure  from  twenty-flve  to  ^*^ 
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dies  across,  and  these  arborescent,  too.  This  whole  central  region  of 
«gon,  thoogh  now  apparently  poor  in  gold,  is  certainly  rich  in  geol- 

y- 

The  country  east  of  the  Blue  Mountains,  comprising  a  part  of  Grant, 
d  the  whole  of  Baker  and  Union  Counties,  is  described  at  some  length 
the  succeeding  pages. 

THE  SNOW  MOUNTAINS  AND  PUEBLA  MOUNTAINS. 

These  mountains,  extending  into  the  southeastern  corner  of  Oregon 
Mn  Nevada,  are,  to  some  extent,  gold-bearing ;  silver  and  copper  ores 
e  also  found  there,  with  what  promise  of  future  value  remains  yet  to 
ascertained.  A  vast  lake  depression  separates  these  from  the  Blue 
ountains,  with  no  marked  feature  of  interest  to  the  mineralogist. 

THE  GOLD  FIELDS  OF  SOUTHWESTERN  OREGON. 

The  Siskiyou,  Umpqua,  and  Calapooia  Mountains — three  cross-ranges 
aning  from  the  Cascade  range  to  the  ocean — are  gold-bearing,  and 
eir  mines  are  still  worked  to  some  extent.  During  the  years  1852, 1853, 
d  1854,  these  mines  were  very  productive ;  they  are  still  worked,  but 
linly  by  Chinese  labor. 

I  shall  proceed  to  notice  in  brief  the  principal  mining  counties  of  the 
ale.  For  the  foregoing  general  remarks  upon  its  gold  fields  I  have  to 
aak  Bev.  T.  Condon,  of  Dalles  City,  a  geologist  whose  enthusiasm 
d  perseverance  have  made  him  intimately  acquainted  with  many  parts 
wis  adopted  State. 

In  the  following  description  I  pass  over  several  counties  in  which  gold 
d  stiver  occur,  because  there  has  been  so  little  attention  paid  to  min- 
K  in  those  localities,  or  it  was  impossible  for  me  to  obtain  enough 
BStwortby  information  to  supply  a  separate  account  of  each.  The 
uties  thus  passed  by  are  Douglas,  ikne,  Linn,  Marion,  and  Clack- 
MS,  along  the  west  side  of  the  Cascade  range,  and  between  it  and  the 
itst  range.  Gold  has  been  found  more  or  less  in  all  these  counties; 
It  the  superior  attractions  offered  by  agriculture  in  the  fertile  Umpqua 
iDey  in  the  first-named  county,  and  the  magnificent  valley  of  the 
lll«nette,aneqaaled  in  the  world,  which  includes  the  rest,  have  drawn 
fij7,  to  some  extent,  the  attention  and  energies  of  the  inhabitants, 
oiiglas  County,  which  adjoins  Jackson  and  Josephine  on  the  north,  is, 
m^ver,  not  without  productive  mining  ground,  like  that  which  nas 
■de  its  soathem  neighbors  celebrated.  Coffee  Creek,  Low  Creek,  the 
iddle  Fork  of  the  Umpqua,  and  Myrtle  Creek,  all  in  this  county,  nave 
ielded  handsomely.  New  diggings  were  discovered  during  the  past 
mt  on  the  latter  stream,  and  were  rei>orted  to  yield  $10  to  $15  daily 
BrnaD.  Their  area  is  probably  limited.  There  are  also  some  promising 
nrts  veins  in  the  Bohemian  district,  in  Lane  County,  about  fifty  miles 
vm  Ea^ne  City.  The  newspapers  report  silver  as  well  as  gold  from 
kis  district.  The  Excelsior  lode,  owned  by  Messrs.  Knott  and  Ladd,  is 
ft  have  machinery  put  on  it.  Other  lodes,  less  developed,  promise  well, 
i  the  time  of  my  passage  through  the  country  most  of  the  miners,  who 
le  also  fitfrners.  were  harvesting  their  grain  in  the  valley. 
The  mines  of  oantiam  district  have  b^n  the  scene  of  intense  activity 
d  excitement.  A  fbw  specimens  of  quartz  from  this  locality  attracted 
Beh  attention  on  account  of  their  beauty  and  value.  The  wire  gold  of 
mtiam  is  celebrated  among  amateur  collectors  of  minerals.  But  the 
ning  (operations  were  a  total  fiftilure.    Thousands  of  dollars  were  ex- 
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l)ended  in  opeuiug  a  road  to  the  head-waters  of  the  Santiam;  building 
dwelHugs,  a  saw-mill,  and  a  qiiartz-mill,  and  developing  claims.  Ifa^ 
locations,  buildings,  and  other  property  are  now  utterly  abandoned,  and 
the  district  is  deserted. 

In  Umatilla  and  other  counties  along  the  Columbia,  there  is  some  bar- 
mining;  but  these  operations  are  scattered  and  fluctuating,  and  I  hare 
been  unable  to  obtaui  precise  information  (;onceniing  them. 

Oregon  is  destined  to  become  the  seat  of  a  wide-spread  and  product- 
ive mining  industry  in  the  precious  metals.  Her  wealth  in  this  respect 
Ivdti  been  explored  to  a  comparatively  small  extent^  but  in  so  many  dif- 
fei'ent  i)laces  as  to  indicate  a  vast  area  of  territory,  which  will  be  avail- 
able in  the  future.  The  remarkable  facilities  afforded  by  the  State,  by 
reason  of  her  fertile  soil  and  abundant  coal,  iron,  and  water-iK)wer,  for 
agriculture  and  manufactures,  will  secure  to  mining  the  beneficent  Rop- 
port  of  these  branches  of  activity,  and  the  farmer  and  manutactm^r,  in 
return,  will  find  a  needed  stimulus  and  reward  in  the  presence  of  mining 
communities  at  their  doors. 


a; 

r" 
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CHAPTEll  XXIX. 

JACKSON    COUNTY. 

I  am  indebted  for  mnch  valuable  iuformatiou  conceniing  this  coimtj 
to  Mr.  Silas  J.  Day,  of  Jacksonville,  whose  charact'er  and  long  aoqaaiat- 
ance  with  the  neighborhood  gi>ie  ground  for  confidence*  in  the  comet- 
ness  of  his  statements,  many  of  which  are  also  confirmed  by  my  p^rsoial 
observation. 

The  population  of  the  county  is  abont  six  thousand  six  hiindred,iif  i 
whom  six  hundred  are  Chinese,  principally  engaged  in  mining.  Ibe 
number  of  white  miners,  according  to  the  books  of  the  county  BSBmati 
is  five  hundred.  The  latter  receive,  when  hired,  from  $2  50  to  $3  ooii 
per  day.  The  wages  of  a  Chinese  laborer  are  $1  25  to  $1  50  per  daj. 
or  $35  per  month.  The  following  is  a  brief  account  of  the  prinetpil 
mining  districts  in  the  county : 

Jackwnville  dMrict^  including  both  forks  of  Jackson  Creek  and  iti 
tributaries,  was  organized  in  1852.  The  mines  hitherto  worked  hire 
been  placers,  with  some  coarse  gold. 

Applegate  Creek^  ten  miles  in  a  southerly  direction  from  JacksooTflie^ 
is  a  considerable  stream,  on  which  a  saw-mill  has  been  erected.  It  is  ft 
tributary  of  Rogue  River.  The  district  of  this  name  was  organixedta 
1853.  The  mining  operations  on  Applegate  Creek  have  been  quite  ex- 
tensive. The  gold  is  found  mainly  on  the  "bars''  of  the  creek,  wkkh 
for  a  distance  of  four  miles  were  very  rich.  They  are  now  principdlf 
worked  by  Chinese.  Water  is  obtained  from  a  large  ditch  broagfatftw 
the  creek  four  miles  above  the  bars,  and  now  owned  by  Eiasper  EvUi 

Sterlingville  dlMrkt,  about  eight  miles  due  south  from  Jacksmivflk^ 
was  organized  in  1854.  This  has  be^^n,  and  is  still,  a  thriving  mimas 
camp.  The  gold  in  the  placers  is  coarse.  The  snpply  of  water,  kwr- 
ever,  is  limited,  as  there  is  no  ditch  in  the  district  which  taps  any  cot- 
siderable  stream. 

Bunkum  district^  on  the  other  hand,  a  southern  extension  of  StorliBf' 
ville  district,  has  an  abundant  supply  of  water  dnring  most  of  thejpeVr 
brought  in  tliree  ditches  from  the  North  Fork  of  Applegate  Greek. 

Foofs  Creek  dhtri<!t  was  organized  in  1853.    The  stream  ftom 
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takes  it8  name  is  a  tributary'  of  Kogue  River,  situated  about  fifteeu 
les  northwest  from  Jacksonville.  The  mines  are  coarse  gold  diggings. 
Erami's  Creek  and  Pleasant  Creole  districts  are  contiguous  to  each 
ler,  about  ten  miles  north  of  Foot's  Creek.  The  coarse  gold  diggings 
these  districts  are  worked  princii)ally  by  the  hydraulic  process,  for 
lieh  the  necessary  supply  of  water  is  furnished  by  the  streams  named 
abundance  during  the  rainy  season.  J5oth  these  districts  were  organ- 
id  in  l&iO. 

Forty-nine  diggings^  eight  miles  southeast  from  Jacksonville;  organ- 
•d  in  1838.  The  gold  is  inferior  in  quality,  and  woith  only  about  $12 
r  ounce.  Water  is  supplied  by  a  ditch  ti'om  Anderson  and  Wagner 
eeks. 

The  mining  laws  of  all  these  districts  are  copied  from  those  of  Yreka, 
California.  The  tax  on  foreign  miners  (by  which  only  the  Chinese  are 
derstood)  is  81G  annually  per  capita.  There  is  also  an  annual  poll-tax 
$5  on  all  mulattoes,  Chinamen,  and  negroes. 

The  lirst  discovery  of  gold  in  Jackson  County  is  said  to  have  been 
ide  in  the  autumn  of  1852,  by  James  Cluggage,  on  Rich  Gulch,  a  trib- 
»r>  of  «lackson  Creek.  Both  in  the  gulch  and  in  the  creek  large  uug- 
ts  were,  in  the  earlier  days  of  the  mining  industry  of  this  neighbor- 
ed, fre^iuently  found.  One  piece  of  solid  gold,  worth  $900,  was  taken 
>ni  the  latter  stream,  and  many  were  obtained  ranging  in  value  from 
0  to  $40,  and  up  to  8100.  These  discoveries  led  to  the  development 
a  considerable  mining  industry,  in  which,  however,  no  great  amount 
capital  was  invested.    The  claims  in  the  county  are,  with  the  excep- 

0  of  the  bars  and  a  few  quartz  claims,*  mentioned  below,  generally 
leer  and  gravel  diggings.  The  heavy  wash  gravel  ranges  from  two  to 
elve  and  even  twenty  feet  in  thickuesis,  and  contains  a  large  amount 
stones,  and  even  rocks  of  considerable  size.  This  is  especially  the 
»  on  Jskckson  Creek.  The  bed  rock  is  slate  or  granite— the  former 
^dominating.  Water  is  supplied  principally  by  the  rains  of  the  wet 
MOD,  which  swell  the  local  streams.  There  are  few  mining  ditches  in 
t  eount>',  and  none  of  great  magnitude,  the  length  being  generally 
m  one  to  four  miles,  and  in  no  case  exceeding  the  latter  iigure.  The 
nes  are  therefore  directly  dei>endent  upon  the  duration  of  the  season 
rains.  This  lasts  usually  from  December  15  to  June  1.  The  mining 
mn  for  jtlie  year  ending  June  30,  18G0,  was,  however,  here,  as 
ewhere,  a  very  short  one,  owing  to  the  extreme  dryness  of  the  winter. 
«  season  opened  about  the  10th  of  January,  and  was  over  by  the 
ddle  of  May.  When  I  visited  the  county,  early  in  August,  nothing 
ts  doing  except  by  some  of  the  Chinese,  who  were  painfully  overhaul- 

1  the  dirt  heaps  and  carrying  the  earth  to  water.  The  average  annual 
odact  of  JackBon  County  in  gold  dust  for  the  last  five  years  has  been, 
cording  to  good  authority,  8210,000.  I  estimate  the  product  for  the 
ir  ending  June  30,  1800,  in  spite  of  the  brevity  of  the  season,  at 
MUNN),  since  the  patient  labor  of  the  Chinese,,  of  whom  there  are  a 
viderable  number  working  for  themselves,  has  made  up  the  deiiciency 
the  aeaaon.  They  have  produced  not  less  than  $75,000  during  the 
ir  referred  to.  The  product  for  the  calendar  year  1801)  is  practically 
saame  as  £  have  given,  since  the  perio<l  of  active  operations  fell  wholly 
thio  1869. 

iome  very  rich  quartz  ledges  have  been  discovered  in  this  county , 
1 1  do  not  doubt  that  this,  like  so  many  other  placer-mining  regions, 
1  eyentnally  become  the  scene  of  extended  deep-mining  operations. 
qnartK  veins,  however,  so  far  as  I  could  learn,  have  been  worked  in 
duon  County  with  capital,  perseverance,  and  judgment  adequate  t^ 
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fully  prove  their  values,  though  in  several  instances  large  profits  have 
been  realized  from  operations  near  the  surface. 

One  of  these  instances  is  presented  by  the  celebrated  Gold  Hill  vein, 
situated  ten  miles  northwest  of  Jacksonville,  and  discovered  in  January, 
1859.  The  ore  is  white,  almost  transparent  quartz,  and,  in  the  pocket 
first  exposied,  was  highly  charged  with  free  gold.  Some  rock  taken  from 
the  ledge  was  so  knit  together  with  threads  and  masses  of  gold  that 
when  broken  the  pieces  would  not  separate.  The  vein  was  worked  rudely 
for  a  year,  and  the  ore  crushed  principally  in  an  arrastra.  The  sum  of 
8400,000  was  thus  extracted,  besides  a  large  amount  of  extremely  vjilua- 
ble  specimens,  one  of  which  was  presented  by  Maury  and  Da\is,  iner-  . 
chants  of  Jjicksouville,  to  the  Washington  Monument,  and  now,  I  am 
informed,  occupies  a  place  in  that  structure.  But  the  pocket  became 
exhausted  ;  subsequent  operations  failed  to  find  paying  rock,  and  the 
work  has  been  suspended  for  some  years.  The  property  is  now  o\niwl 
by  a  few  shareholders,  who  intend  to  resume  mining  at  some  future  time. 
*  The  Fowler  lode,  at  Steamboat  City,  twenty  miles  from  Jacksonville, 
is  also  at  i)resent  lying  idle.  This  ledge  was  very  rich  near  the  surface, 
w^here  the  rock  was  considerably  disintegrated.  The  contents  of  a  rieh 
chimney  or  pocket  were  extracted,  and  crushed  in  arrastras  nui  irith 
horse-power.  Major  J.  T.  Glenn,  one  of  the  owuei*s,  says  8350,000  were 
taken  out. 

Arrastras  were  erected  at  a  ledge  on  Thompson's  Creek,  a  tributary  of 
Applegate,  to  work  the  ore  extracted,  but  the  rock  did  not  pay,  and  it 
was  finally  abandoned.  The  Shively  ledge,  on  a  tributary  of  JacluoD 
Creek,  has  had  a  similar  history. 

At  present  there  is  but  one  quartz  vein  worked  in  the  county.  It  is 
being  developed  by  a  few  men  as  a  prospecting  scheme.  They  carry  the 
quartz  about  a  mile,  to  the  Occidental  mill,  where  they  have  already  had 
about  100  tons  treated,  realizing  about  $1,000,  or  $10  per  ton. 

There  are  three  quartz  mills  in  the  county,  all  Aiven  by  stetm. 
The  Jewett  mill,  on  the  south  side  of  Bogue  River,  was  erected  ax 
years  ago  in  connection  with  a  ledge  of  the  same  name.  It  had  eight 
stamps,  and  32  horse-power.  The  investment  was  not  profitable,  pro- 
fessedly because  the  gold  was  too  fine  to  be  saved,  and  the  mill  is  mum 
a  steam  saw-mill. 

A  mill  similar  to  the  foregoing  was  put  up  seven  years  ago  at  tke 
forks  of  Jackson  Creek.  It  cost  $8,000,  and  was  intended  for  autoB 
work,  but  did  not  pay,  and  is  now  owned  by  Hopkins  &  Co.  as  a  8wr- 
mill. 

The  Occidental  mill,  on  the  right  fork  of  Jaekson  Creek,  was  boiltfonr 
years  ago  by  a  company  at  a  cost  of  $10,000.  It  has  ten  stamps,  and 
40  horse-power,  was  made  at  the  Miner's  foundry,  San  Francisco,  mdhM 
a  daily  crushing  capacity  of  20  tons.  The  machinery  inclades  two  lotuf 
pans. 

The  cost  of  mining  materials  in  this  county  is  not  excessive.  Lnmber 
is  worth  at  the  mill  from  $18  to  $22  50  per  thousand  feet,  according  it 
quality ;  quicksilver,  $1  per  pound ;  blasting  powder,  33  cents  perpoond. 
Freight  is  generally  shipped  from  San  Francisco  to  Crescent  City,  ftB- 
fomia,  and  hauled  from  there  in  wagons  to  Jacksonville,  at  atotdei* 
pense,  including  commissions,  incurance,  &c.,  of  about  5  cents  per  poond. 
This  enhances  the  cost  of  machinery  and  of  some  supplies.  As  a  gne- 
ral  rule,  Jackson  County  receives  no  freight  overland  flpom  Porfland  or 
Sacramento. 

There  are  several  good  salt  springs  in  the  county.    One  at  the  head-  i 
Traters  of  Evans  Creek  has  been  worked  with  nrofit  for  sevend  years  piit  j 
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>y  Messrs.  Brown  and  Fuller.  The  salt  is  said  to  be  white  and  pure, 
ffid  commands  a  good  price  in  the  local  market.  Two  beds  of  mineral 
!oal  have  been  discovered  in  the  county.  One  on  Evans  Creek,  about 
«n  miles  from  the  salt-works,  produces  a  superior  coal,  which  is  used  by 
:h6  blacksmiths  of  the  county.  It  is  comparatively  free  from  shale,  and 
[8  locally  known  as  anthracite.  The  bed  is  owned  by  Mr.  R.  H.  Dunlap, 
of  Ashland.  Large  quantities  of  iron  ore  occur  in  many  places  through- 
oat  the  county,  on  the  surface  of  the  ground.  Some  specimens  from  Big 
Bar,  on  Eogue  River,  were  analyzed  in  San  Francisco,  and  found  to  be 
qnite  pure.  Cinnabar  is  reported,  but  not  in  paying  quantity,  from 
Missouri  Gulch,  a  tributary  of  Jackson  Creek. 


CHAPTER  XXX. 

JOSEPHINE    COUNTY. 

This  county  is  situated  in  the  southwestern  part  of  the  State,  and 
contains  about  two  thousand  five  hundred  square  miles.  It  is  bounded 
north  by  the  Rogue  River  Mountains,  separating  it  from  Douglas 
County,  east  by  Jackson  County,  south  by  California,  and  west 
by  Curry  County.  There  are  about  fifteen  hundred  inhabitants,  and 
Ave  or  six  thousand  acres  of  land  under  cultivation.  Kerbyville, 
Idand,  Slate  Creek,  and  Waldo  are  the  principal  towns.  The  con- 
dition of  the  placer  mining  in  the  county  during  the  past  year 
has  been  substantially  the  same  as  in  Jackson  County.  Josephine 
laffers  somewhat  from  lack  of  regular  communications.  It  is  perhaps 
OQ  this  account  that  I  have  failed  to  receive  the  detailed  reports  promised 
by  letter  from  Sailor  Diggings  and  other  noted  localities.  The  follow- 
ing description,  furnished  to  a  ox)mmittee  of  the  State  Agricultural  Society 
IB  1869  by  Dr.  Watkins,  a  physician  long  resident  in  the  county,  may 
be  relied  upon. 

Josephine  County  attracted  attention  as  early  as  1852,  as  a  locality 
ftr  placer  gold-mining.  The  first  mining  of  any  importance  was  on 
Josephine  Creek,  which  derived  its  name  from  a  daughter  of  one  of  the 
ainerSy  and  afterward  gave  name  to  the  county.  In  the  spring  of  1853 
tkere  was  a  great  rush  to  the  mines  on  Althouse  Creek,  which  rises  in 
the  Siskiyou  range,  and  runs  in  a  northerly  direction,  uniting  with  other 
tributaries,  forming  Illinois  River.  The  diggings  on  Althouse  were  very 
rieh,  the  bed  of  the  stream  paying  not  only  heavily  but  quite  uniformly. 
At  (me  time  Adams  &  Co.'s  books  had  a  thousand  names  to  obtain 
letters  for  in  the  different  localities,  where  miners  had  previously  resided. 
Sailor  Diggings  was  then  a  famous  locality;  a  ditch  was  dug  some 
Ukeen  miles  long  at  a  cost  of  some  $75,000  or  $80,000  to  bring 
mer  to  the  rich  placers  of  this  vicinity,  and  when  fairly  under  way 
Mid  for  itself  the  first  year.  It  paid  heavy  dividends  to  its  stock- 
loUers  for  ten  or  twelve  years,  and  many  parties  who  live  sumptuously 
mrv  day  owe  tlieir  fortune  to  their  connection  with  the  Sailor  Diggings 
Dttdi  Company. 

Socker  Creek,  a  tributaiv  of  Illinois  River,  a  large  turbulent  moun- 
Wb  stream,  was  extensively  mined  from  1854  to  1860,  but  the  diggmgs 
m  deep,  toe  boulders  are  large  and  unwieldy,  the  stream  an  unmanage- 
Ale  <me,  and,  I  think,  never  made  an  adequate  return  for  the  labor 
Expended;  but  Sucker  Creek  has  not  yet  had  its  day,  and,  with  cheaper 
labor  and  better  fiMsilities,  it  will  yet  yield  a  golden  harvest  to  the  hand 
of  adventaie. 
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Ciiuoii  Ci-eek,  Illinois  River,  aud  Galice  Creek,  were  mined  diiriu;j 
tliese  years,  and  generally  with  an  adequate  return  for  labor  expeuddf 

Williams  Creek,  a  tributaiy  of  Applegate  Creek,  has  had  for  the  lant 
few  yeiirs  a  hardy  mining  population,  who  have  met  with  a  modente 
return.  Josephine  is  a  mining  countyp  and  has  had  all  tiie  vicissitades 
of  such  a  county.  Her  citizens  leading  a  roving  life^  aud  having  Uttle to 
bind  tliem  to  the  soil,  mostly  left  during  the  Indian  war  of  1855-'o6.  Her 
rich  minerals  brought  back  to  her  a  renewed  population,  however,  but 
the  great  Fraser  Eiver  excitement  nearly  depopulated  her,  and  now  she 
is  only  the  shadow  of  her  former  self.  But  her  rich  phicers  are  Ikr 
from  being  exhausted.  There  are  rich  veins  of  copper  running  into  Ler 
hills.  The  most  noticeable  one,  some  eight  or  ten  feet  in  thickness^  is 
situated  in  the  hills  between  Waldo  and  Althouse;  but  for  some  reasou 
attempts  to  work  it  have  failed,  although  it  appears  to  be  of  great  purity 
and  inexhaustible  in  ({uantity.  But  the  copper  mines  down  Uliuois 
Kiver  will  yet  make  this  locality  famous :  the  copper  is  found  in  wdl 
ilefined  lodes,  and  practically  inexhaustibh*.  Tlie  (juestion  is  one  of 
transi)ortation. 

Platter  &  Beach  have  be^n  running  a  tunnel  for  the  last  thitn*  yww 
through  a  heavy  divide,  to  turn  the  waters  of  Althouse,  so  as  entirely 
to  drain  the  bed  of  Althouse  Creek.  Hanson  &  Co.  have  done  the  same 
at  another  point,  and  are  now  "  striking  it  rich."  These  two  operatiouK 
have  opened  a  district  of  great  mineral  we^ilth,  which  will  awaken  the 
old  times  in  placer-gold  mining  on  Althouse.  The  returns  of  the 
Malachi  quartz  lode  have  been  verj'  heavy ;  and  it  is  reiwrted  tbat  this 
property  has  been  purchased  by  a  San  Francisco  house,  who  are  pur- 
suing the  enterprise  with  vigor. 

The  county  is  dependent  for  supplies  upon  a  slow,  laborious  and  costly 
transportation  over  the  Coast  range. 


(H AFTER  XXXI. 

COOS    COUNTY. 


This  county  being  situated  west  of  the  Coast  range,  and  recciviiif: 
much  moisture  from  the  l^acitic  Ocean,  which  bounds  it  on  the  west,  is 
better  adapted  to  grazing  than  most  of  the  country  in  the  interior.  Tlie  i 
surface  is  hilly  and  broken,  with  extensive  forests,  and  not  infreqnentif 
large  and  fertile  prairies  and  valleys,  covered  with  hea\'y  growihs  rf 
nutritious  wild  gi*ass.  The  timber  is  fir,  spruce,  alder,  oak.  soft  mapie, 
and  cellar.  The  white  cedar  is  the  best  finishing  lumber  round  on  tins 
<*.oast,  and  is  exported  to  California,  the  Sandwich  Islands,  and  era 
China.  All  kinds  of  grain  (except  maize)  and  vegetables  are  adapted 
to  this  section.  Coos  Bay  is  the  leading  sea-port  in  Southern  Orecoo* 
Empire  City,  about  four  miles  from  its  mouth,  is  the  county  seat  Tbefs 
is  a  number  of  steam  saw-mills  on  the  bay,  doing  a  thriving  bofnneM^ 
The  principal  mineral  wealth  of  the  county  thus  far  develop^  is  foond 
in  its  extensive  coal  fields,  which  have  been  worked  more  or  less  steadilf 
for  the  last  ten  years.  There  are,  however,  rich  gold  deposits  in  tii 
southern  part  of  the  county,  and  indications  of  silver,  copper,  and  im 
are  reported.  The  Randolph  claim  is  reported  to  have  shown  reryikh 
discoveries,  early  in  1869,  streaks  of  sand  having  been  foond  pajiV 
forty  to  fifty  dollars  daily  to  the  hand. 

The  Coos  Bay  coal  deiK>sit  was  examined  during  the  year  by  Mr.  W 
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dLfilibamer,  of  San  Francisco,  to  whom  I  am  indebted  for  informa- 
m  the  subject.  It  is  composed  of  three  seams,  inclosed  in  sand- 
y  dipping  toward  the  southwest  at  an  angle  of  about  fifteen  deji^ees. 
wo  principal  and  lowest  seams  are  each  two  feet  and  three  inches 
ickness,  of  uniform  quality,  and  8ei>arated  by  an  intercalated 
im  of  sandstone  four  inches  thick.  The  upper  seam  of  coal,  be- 
being  of  inferior  quality,  is  only  one  foot  thick,  and  is  not  removed 
e  niiners,  out  allowed  to  remain  and  support  the  roof,  which  is 
lud  easily  sustained. 

B  coal  produced  from  this  mine  is  of  the  quality  known  as  "  brown 
'of  recent  geological  formation,  and  therefore  distinct  from  the 
ipal  coal  measures  of  the  eastern  States.  It  has  a  fine  black  color, 
brilliant  conchoidal  fracture,  is  free  from  iron  pyrites  or  sulphur,  not 
J  to  8]K)ntaneous  combustion,  and  burns  without  tlie  disagreeable 
so  frequently  accompanying  coals  of  this  nature,  leaving  buj 
ash. 

e  very  superior  quality  of  this  coal  for  domestic  purposes  has  been 
iently  demonstrated  by  an  exiwrience  of  many  years  in  San  Fran- 
,  where  it  is  saicl  to  command  a  better  price  than  any  other  coal  of 
oast ;  but  how  for  it  can  be  made  available  for  industrial  purposes 
>cean  navigation  can  only  be  determined  by  actual  experiment  on  a 
scale. 

is  deposit,  taken  as  a  whole,  appears  very  extensive  and  covers  a 
considerable  area.  There  is  well  authenticated  information  of  coal 
r  found  at  least  eighteen  miles  south  of  Coos  Bay,  though  at  too 
;  a  distance  from  the  coast  to  be  made  available.  The  fact  is  inter- 
g  and  important,  as  going  to  prove  the  extent  and  continuity  of 
msin  in  this  direction.  Over  nearly  or  quite  the  whole  of  this 
n  th^  country  is  heavily  wooded,  so  that  detailed  researches  are 
Mible  upon  the  surface.  The  only  means  of  defining  the  limits  of 
'oal  tract  and  obtaining  a  correct  knowledge  of  its  more  important 
gical  features  would  be  by  boring,  a  labor  involving  time  and  ex- 
•,  and  which,  under  the  circumstances,  is  quite  unnecessary,  for 
)rmation  is  very  regular  and  apparently  destitute  of  faults  or  dis- 
iona,  and  the  ravines  and  gulches  which  traverse  the  country  have 
made  by  erosion,  and  not  by  any  deep-seated  action  which  would 
;  the  regularity  of  the  coal  deposit.  These  features  are  extremely 
able  and  important  for  the  future  working  of  the  mines,  rendering 
inning  of  the  coal  far  more  economical  than  if  the  seams  were 
^  and  broken. 

e  distance  from  the  wharf  to  the  mouth  of  the  ('oos  Bay  Company's 
is  one  mile.  The  loaded  cars  descend  to  the  water's  edge  over  a 
lad  of  easy  grade  by  force  of  gravity,  and  are  returned  to  the  mine 
ales. 

eh  is  the  purity  of  this  coal  that  it  requires  no  assorting,  but  is 
d  directly  on  board  ship  as  it  issues  from  the  mine,  or  else  stored, 
ting  the  arrival  of  a  vessel. 

e  cost  of  delivering  one  ton  of  this  coal  in  San  Fmncisco  is  not  far 
seven  dollars,  and  is  composed  of  the  following  items  of  expense : 

Per  cent, 

ig  ami  delivering  the  coal  on  the  can  in  the  niiue $1  00  14. 3 

or  mod  exterior  traDsportation ir>  2.1 

rt  to  SsD  Fraadflco 4  50  64.:! 

n  in  Cooa  Bay  and  across  the  bar  at  the  mouth  of  harbor 1  00  14. 3 

ies 35  5.0 

7  00    100.0 
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By  an  inspection  of  the  above  statement  it  will  be  i)erceived  that 
freight  and  towage  amount  to  nearly  eighty  per  cent,  of  the  total  cost, 
and  that  none  of  the  other  expenses  can  be  regarded  as  excessive,  bat 
are,  on  the  contrary,  very  Low  as  compared  with  other  coal  rniue^  n\m 
this  coast.  This  is  mainlj-  owiug  to  the  remarkably  favorable  txmdi- 
tions  in  which  this  property  is  situated  for  economical  working.  Tlie 
items  of  towage  and  freight  to  San  Francisco  will  be  probably  lessened 
when  a  new  tug,  now  in  process  of  constniction,  shall  have  been  com 
pleted.  The  cost  of  freight  to  San  Francisco  must  always  dei>eii(l  in  a 
great  measure  upon  the  facilities  afforded  for  entrance  to  aud  ogfress 
from  the  harbor,  the  raj)idity  with  which  vessels  can  bo  loaded,  thf 
average  length  of  the  voyage,  and  the  risk  of  detention.  By  reduciug 
these  to  a  minimum,  a  reduction  can  be  probably  eftected  ui)on  the  pres^ 
ent  cost  of  freight.  Assuming  the  thickness  of  the  workable  seams  to 
be  four  feet  six  inches — which  they  are  fully — and  the  loss  from  wastage 
to  be  twenty-five  per  cent.,  each  acre  would  produce  5,000  tons  of  coaL 

Congress  has  made  a  grant  of  land  for  a  w^agon  road  from  tide-water 
on  Coos  River  to  lioseburg,  in  Douglas  County,  and  a  company  has 
begun  the  work.  This  will  enable  Coos  Bay  to  command  the  tract  of 
the  Umpqua  and  Rogue  River  Valleys. 

CUKRY  COUNTY. 

This  is  the  most  southwestern  county  of  Oregon.  It  resembles  in 
surface  conformation,  soil,  timber,  and  climate,  the  foregoing  coonty, 
which  is  adjacent  to  it.  There  is  less  rain  during  the  winter  west  of  tk 
Coast  range  than  between  the  Coast  range  and  the  Cascade  Monntaiiifl. 

At  the  mouths  of  the  Coquille  and  li^gue  Rivers  are  harbors  tbit 
have  been  used  by  small  vessels,  to  some  extent.  At  Port  Oxford  there 
is  good  anchorage,  and  a  roadstead  well  protected,  except  from  the 
southwest.  This  is  the  principal  shipping  port,  and  steamers  frequaifljr 
stop  on  their  way  up  and  down  the  coast.  Coal,  copper,  silver,  and  gold 
are  found  at  different  places.  Gold-mining  has  been  found  remnnen- 
tive  in  many  places,  principally,  however,  along  the  coast  just  aboffe 
the  summer  tide  line,  or  where  the  sea  has  receded,  in  the  sand.  ^Dieie 
mines  are  inexhaustible,  as  the  high  tides  and  seas  of  winter  bring  a 
fresh  supply  of  sand  mixed  with  dust,  for  the  coming  sommei'd  woik. 
The  average  returns  from  this  kind  of  labor  are,  however,  not  bdiefed 
to  be  very  high.  In  my  opinion  this  beach-gold  is  derived  by  abraaot 
from  quartz  lodes,  brought  down  to  the  sea  by  the  streams,  and  itdkd 
back  by  the  tide  upon  the  shore,  just  as  the  sands  of  Port  Said,  the 
Mediterranean  terminus  of  the  Suez  Canal,  are  found  to  be  the  deporil 
of  the  Nile.  The  copper  mines  and  quartz  ledges  of  the  coast  will  to 
worked  to  advantage  at  some  future  day.  Recent  developments  rf 
quartz  ledges  are  said  to  be  very  flattering.  Rich  gulch  digginjn  are 
reported  to  have  been  discovered  during  the  past  year  on  Sixes  Oreeky 
in  this  county,  higher  up  the  stream  than  operations  had  ever  been  eu-  j 
ried  on  before.  i 

Besides  the  rivers  named,  there  are  several  smaller  streams  patdng  j 
into  the  ocean,  in  all  of  which,  in  the  spring  and  fall,  large  qnantitiet  j 
of  the  finest  salmon  may  be  easily  caught.  They  are  a  staple  artiderf  i 
food  at  home,  and  are  already  becoming  an  article  of  export,  and  tke  J 
business  of  exporting  them  will  largely  increase  as  tiie  art  of  preMT* 
ing  them  fresh  in  cans  is  better  understood.  Cod  and  other  fidi  an 
also  caught  with  hook  and  line  at  Port  Orford,  and  there  are  banki 
near  the  mouth  of  Rogue  River  where  codfish  may  be  caught   Much  ! 


CONDITION   OF  MINING   INDUSTRY— OREGON.  221 

(  the  tiinbered  country  is  easily  cleared  during  tlie  long,  dry  summers, 
nd  thus  the  best  of  farms  are  made  along  the  streams,  even  where 
bere  are  no  prairies.  Bees  have  been  imported,  and  do  remarkably 
rell,  and  the  honey  is  better  than  that  gathijred  on  the  large  prairies  in 
he  interior. 

There  is  a  road  from  Crescent  City,  California,  up  the  coast  to  the 
nonth  of  Umpqua  River ;  also  from  Port  Orford  back  into  the  Umpqua 
Valley.  Another  leads  from  tide- water  on  the  Coquille  River  to  Rose- 
bnrg. 


CHAPTER  XXXII. 

GRANT    AND    UNION    COUNTIES. 

Grant  County  is  rectangular  in  form,  included  between  the  parallels  42 
and  4o  of  north  latitude,  and  the  meridians  41  and  43  of  west  longitude. 
It  is  bounded,  north  by  Umatilla  County,  east  by  Union  and  Baker  Coun- 
ties, south  by  the  State  of  Nevada,  and  west  by  Wasco  and  Jackson 
Counties.  Its  area  is  not  far  from  14,000,000  acres.  In  the  eastern  and 
northeastern  portions  the  country  is  broken  by  the  Blue  Mountains  and 
their  si)urs;  in  the  central  and  western  parts,  drained  by  the  three  forks 
of  the  John  Day's  River  and  their  tributaries,  numer9U8  small  valleys  of 
great  fertility  are  found,  and  the  hills  and  tablelands,  covered  with  bunch 
grass,  afford  a  vast  area  of  pasturage  for  stock-raising.  Extensive  .grass 
piairies  stretch  southward  to  the  boundary  of  Nevada,  and  are  traversed 
1^  a  chain  of  small  lakes,  connected  by  fresh- water  streams,  and  suj)- 
pofled  to  be  a  part  of  a  great  int'Crna],  isolated  lake  system,  which 
includes  the  Great  Klamath  Lake  Valley,  in  the  eastern  portion  of  Jackson 
Coonty,  Sprague's  Eiver  Valley,  and  the  Humboldt  basin  in  Nevada. 
Hie  lakes  of  this  chain  in  Grant  County  are  Grass,  Antelope,  Christmas. 
Iioat,  Malheur,  Harney,  North,  and  Middle  Lakes.  Tlie  connection 
between  these  and  other  interior  lakes  is  not  fully  established,  and  I 
think  it  doubtful.  It  seems  to  me  quite  as  likely  that  the  continuous 
badii  or  basins  once  existing  have  been  separated  into  much  smaller 
VBtems,  each  having  its  own  independent  water  supply,  and  maintain- 
iiig  itself  by  a  fluctuating  equilibrium  between  the  rain  or  snow-fall  of 
fw  wet  season,  and  the  evaporation  of  the  rest  of  the  year.  They  abound 
it  fishy  esi)ecially  bass  and  mountain  trout,  and  aiiord  to  mining  pros- 
peetors  a  much  easier  and  cheaper  method  of  obtaining  provisions  than 
the  pack-saddle  or  the  rifle.  The  o>ountry  is  accessible  from  the  Colum- 
bia Kiver  by  means  of  a  good  road  from  the  Dalles  to  Canon  City,  and 
the  regular  mail  route  from  Umatilla  to  Boise,  which  passes  through 
dnatilla  and  Baker  Counties,  along  the  borders  of  Grant.  South  of 
Ua&OD  City  a  good  military  road  leads  to  Boise.  For  the  convenience  of 
the  settlers,  and  the  more  rapid  development  of  this  country,  it  would  be 
»ell  to  send  the  through  overland  mail  from  Boise  on  alternate  days,  or 
ireeUy,  by  way  of  the  Caiion  City  road,  instead  of  keeping  a  daily  mail 
m  the  Umatilla  line.  The  government  patronage  w^ould  help  to  support 
two  lines  of  communication,  and  the  cost  to  the  public  would  be  no 
Creater.  The  two  routes  are  of  equal  length,  and  the  same  time  could 
tie  Blade  on  both.  As  flEU*  as  the  pleasure  of  travel  is  concerned  the  road 
diioagb  Grant  County  is  less  dusty,  and  the  scenery  incomparably  finer. 
Riere  are  no  more  picturesque  views  on  the  Continent  than  the  panoramic 
liq>lay  of  the  Cascade  range  seen  from  the  heights  above  the  Des  Chutes, 
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or  the  deep  basaltic  ^or^e  of  the  latter  river,  or  the  wild,  grotesque 
eauons  of  the  John  Day's,  or  the  thickly  wooded  ranges  of  the  Blue  Moun- 
tains traversed  by  this  road.  At  present  there  is  an  excellent  stage  and 
express  line  from  the  Dalles  to  Canon  City,  bnt  no  regular  commanie)!- 
tion  beyond.  I  nmde  my  way  from  the  latter  place  by  bridle-paths acro» 
the  Blue  Mountains  into  the  Powder  Kiver  and  Burnt  River  Valleys, 
visiting  on  the  way  a  considerable  numb<»rof  mining  camps,  andsatit^j- 
ing  myself,  by  personal  observation,  of  the  immense  extent  of  territon- 
in  this  obscurely  known  region,  which  will,  hereafter,  furnish  a  basis  for 
(extensive  gulch  and  placer  mining. 

Our  great  continental  interior  may  be  roughly  divided  into  the  buflfalo- 
gi*ass  country,  the  sage-brush  country,  and  the  bunch-grass  country'.  To 
the  third  of  these  divisions  belongs  the  eastern  part  of  Oregon,  between 
the  Cascade  and  Blue  ranges.  The  sage  begins  to  predominate  as  the 
Nevada  line  is  approached.  Neither  of  these  two,  so  far  as  I  know,  are 
found  to  any  extent  east  of  the  Bocky  Mountains,  and  the  buft'alo  graw 
does  not  grow  west  of  that  chain.  This  explains  the  fact,  of  which  I  am 
assured  by  hunters  and  others,  that  no  buttalo  or  buitalo  bones  have 
ever  been  found  bevond  these  mountains.*  But  1  return  from  this  di- 
gression  to  a  description  of  the  mining  tields  of  Grant  County.  In  this 
connection  I  would  gratefully  acknowledge  the  courteous  assistance  for- 
nishe<l  me  by  many  citizens,  and  especially  by  Messrs.  W.  V.  Binehart 
and  John  L.  Miller,  of  Canon  Citj*. 

(Irant  County  is  one  of  the  ]>rinci])al  seats  of  i>lacer-niining  in  the 
State,  and  although  it  has  of  late,  and  especially  during  the  i^ast  year, 
declined  in  importance,  it  will  doul>tless  recover  from  this  temiwrar}*  de- 
pression.   The  principal  mining  districts  are: 

lyixie  Creek^  eight4*en  miles  (»ast  of  Caflcm  City,  the  county  seat,  orgaB- 
ized  in  the  summer  of  1 8()2.  Its  present  i>opulation  is  100  whites  and200 
Chinese.  The  stream  is  worked  for  about  five  miles  by  slnice-washin;, 
and  yields  fine  scale  gold,  containing  more  than  the  usual  i)ro[)ortion  of 
silver.    The  fineness  is  about  .8(>0. 

Elk  district  is  situated  thirty  miles  north  of  Canon  (^ity,on  the  creek 
of  the  same  name,  a  tributary  of  the  John  Day's  Eiver.  Gold  was  dis- 
covered in  this  district  in  April,  1804,  by  a  party  in  pursuit  of  iDdiso 
horse- thieves.  During  that  summer  it  was  prospected  with  favorable 
results  by  Mr.  John  L.  Miller,  of  Caiion  City,  and  othera,  and  opera- 
tions have  been  continued  during  successive  seasons  ever  since.  Tfce 
bed-rock  is  said  to  be  slate.  The  mode  of  working  has  been  fertile 
most  part  by  drifting  under  the  surface,  in  the  auriferous  stratum,  ari 
raising  the  dirt  by  windlass,  water-wheel,  or  horse-whim.  A  few  daims^ 
however,  an*  worked  in  the  early  part  of  th^  season,  when  the  snow  is 
melting,  by  stripping  oft*  the  surface,  fiuming,  and  ground-slnicing.  The 
largest  nugget  found  on  Elk  Creek  was  worth  $480.  Deep  Creek,  in  the 
same  district,  has  produced  one  of  37  ounces,  worth  $629.  A  ditch, 
commenced  in  1805  or  1800  by  the  Pioneer  Company,  and  completed 
December,  1808,  by  other  owners,  brings  water  to  the  claims  of  iti 
proprietors  on  Deep  Creek,  where  hydraulic  mining  is  conducted.  It  i» 
eleven  miles  long,  four  miles  being  two  feet  wide  at  the  bottom,  and  three 
on  the  top,  and  seven  miles  four  feet  on  the  bottom  and  about  fiveoi 
the  top,  with  a  depth,  on  the  lower  side,  of  sixteen  inches.  A  large  res- 
ervoir, on  Deep  Creek,  was  completed  in  1800.  The  ditch  cost  ♦I7,M^ 
gold,  and  the  reservoir  about  81,500.    Water  faile<l  very  early  this  year, 

*  This  is  not  literally  true.  Tho  Indian  legend,  mentioned  iu  Chapter  XXVII,  it  eoB- 
finiied  by  the  testimony  of  Mr.  Clarence  Knigs  party,  who  have  found  tho  hoiwsrf 
the  buftaio  west  of  the  Roeky  Mountains. 
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le  niu  lasting  only  from  May  to  July,  and  the  product  from  the  hydranlnj 
aims  is  said  to  have  been  only  $1,800. 

The  ]iliddle  Fork  of  the  John  Day's,  at  or  just  below  the  mouth  of 
Ik  Creek,  has  been  worked  since  July,  18G5,  and  produced  in  the  ag- 
regate  about  $42,000.  The  gold  is  fine  flour  gold,  and  has,  like  that  of 
Ilk  Ci'eek,  about  the  same  fineness  as  that  of  Dixie. 

Elk  district  contains  also  numerous  quartz  lodes,  but  little  work  ban 
i?cu  done  on  them  beyond  what  is  necessary  to  hold  the  locations,  under 
he  Oregon  statute.  The  Gem  of  the  Mountain,  owned  by  Hugh  Mc- 
)aaid,  claim  400  feet,  deepest  shaft  50  feet,  has  a  vein  averaging  A} 
ieet,  coursing  noitheast  and  southwest,  dipping  ea.st,  with  a  foot- wall  of 
akose  slate.  The  quartz  yields  per  ton,  in  arrastra,  $20 ;  by  mill  process. 
No.  G  sci-eens,  copper  plates,)  $14  20;  gold,  .091.  The  National  has  an 
iriginal  claim  of  1,600  feet,  shaft  27  feet,  showing  a  vein  of  22  inches 
ivenige  width.  The  quartz  yielded  by  mill  proee^ss,  (No.  7  sci*eeus,)  $20 
per  ton;  but  prospects  indicate  that  it  should  yield  $50,  especially  along 
the  loot-wall.  The  miners  assert  that  the  company  is  trying  to  "  freeze 
Duf  some  of  its  members,  as,  in  spite  of  these  favonible  indications, 
the  shaft  is  craved  in  and  filled  up,  and  no  work  has  been  done  since  De- 
pember,  1805.  The  quartz-mill  is  located  on  the  left  bank  of  the  Unriddle 
John  Day's,  opposite  the  mouth  of  Elk  Creek.  It  contains  two4stamp 
batteries ;  stamps,  500  i>ounds ;  drop,  8  to  12  inches ;  crushing  capacity, 
HtolOtons  quartz  per  twenty-four  hours ;  driven  by  steam,  25  horse- 
power;  mai;hinery  bought  at  Portland ;  castings  poor.  A  Knox  pan,  for 
iunalpramation,  is  to  be  attached,  to  supplement  the  copper  plates.  Th<» 
Moartz  is  hauled  from  two  to  five  miles  to  the  mill. 

A  Kwond  ditch  is  in  process  of  construction,  about  eight  and  a  <iuar- 
t«r  miles  long,  two  feet  wide  at  the  bottom,  and  three  at  top,  by  fifteen 
niches  deep  on  lower  side.  It  will  bring  water  to  the  Elk  Creek  dig- 
inoflfs,  and  is  now  about  completed. 

fte  [population  of  the  district,  July  1, 1809,  was  CO  whites  and  05  China- 
•ttwi.  The  product  of  gold  for  the  season  of  1809  will  not  exceed,  ac- 
ting to  my  estimates,  $10,000.  Mr.  John  H.  Blake,  merchant,  of 
Wnville,  has  purchased  from  August,  1805,  to  August,  1809,  $80,000 
^  fSohl  tlust  from  this  district.  Wages  have  been  in  difl^erent  years  as 
ritows:  In  ISCw,' 1800,  and  1807,  for  ground-sluicing  and  working  on  the 
iVer  elaints,  $5  per  day  to  the  hand;  for  drifting,  $0  per  day  of  eight 
oar«;  windlass-men,  $5.  Board,  $9  to  $10  per  week.  In  1808  and 
S60  the  average  wages  were  only  $4  per  day.  The  distri(»t  is  12  miles 
loare. 

Oiire  Creek  district^  organized  in  the  spring  of  1803,  is  in  the  Blue 
toantains,  about  GO  miles  north  by  east  from  Canon  City,  and  near  the 
mmeA  of  the  North  John  Day's,  Burnt,  and  Powder  Rivers,  the  first  of 
hich  flows  northeast  to  the  Columbia ;  the  two  latter  southeast  to  Snake 
iver.  The  quality  of  the  gold  obtained  here  is  variable,  l>eing  coarae 
ad  fine,  pure  and  impure,  within  a  fewmiles  on  the  same  stn'^m.  Some 
r  it  is  not  worth  $14  i)er  ounce,  while  other  dust,  from  localities  within 
ro  miles,  will  be  worth  $10.  At  the  very  source  of  the  stream,  in  a 
aleh  near  the  summit  of  the  mountains,  the  gold  is  ragged,,  as  if  quartz 
ad  been  ilisintegratecl  from  it,  leaving  it  porous  and  spangled.  This  is 
DOT  in  quality,  the  finest  being  found  three  miles  below.  The  popula- 
OD  of  this  district  is  80  whites  and  50  Chinese.  The  snow  falls  in  win- 
?r  8  to  12  feet  deep,  and  prevents  active  work.  The  season  for  mining 
I  from  May  to  August,  while  the  snow  is  melting.  Supplies  for  this 
imp,  as  aiio  for  Elk  and  Granite,  <are  (*hiefly  brought  from  Umatilla, 
a  the  Columbia. 
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Granite  Creek  district  is  twelve  miles  nortli  of  Olive,  and  the  fjol<l  is 
similar  in  character.  This  district  was  organized  in  the  autumn  ofldOl 
Tlie  present  i)Oi)ulatiou  is  40  whites  and  200  Chinamen. 

Burnt  River  district  lies  a  little  east  of  and  between  Olive  and  Giiuiite. 
It  waxS  lirst  worked  in  1807.  The  present  population  is  80  whiter- 
no  Chinamen.  The  absence  of  the  latter  is  proof  that  the  mines  are 
payin^jf  well.  The  whites  seldom  permit  them  to  come  into  a  new  and 
rich  district ;  and  the  working?  of  placers  by  Chinamen  may  be  taken  &) 
evidence  that  the  deposits  do  not  pay  g;ood  wages  to  white  labor.  Willi 
its  smaller  population,  Burnt  Kiver  has  yielded  as  much  gold  as  any 
district  in  (rrant  County,  except  Canon  itseli*.  The  proce-ss  euiplojrwl 
is  chiefly  hydraulic  mining.  The  gold  is  coarse  and  line,  mixed,  of  a  pe- 
culiar dark  grei>nish  color,  and  heavy.    It  is  worth  816  50  i>er  ounce. 

Canon  Creek  district  is  doubtless  the  most  importiint  in  the  eouuty. 
It  surrounds  Canon  City,  the  county  seat,  which  has  been  a  thriving 
town,  and  nmy  yet  recover  its  former  prosperity.  It  is  situated  on  the 
creek  of  the  same  name,  several  miles  from  its  Junction  with  the  John 
Day's.  At  the  time  of  my  visit  the  dry  season  had  permanently  stoppeil 
nearly  all  the  operations  on  the  creek ;  but  the  vast  extent  of  the  placer 
and  hydraulic  minilig  in  the  bed  and  along  the  banks  of  the  stream  wai» 
evident  enough  in  the  numerous  ditches,  hydraulic  pii>es,  sluices,  wheels, 
and  imniense  heaps  of  earth  and  gravel  extending  along  the  creek  for 
miles.  Five  years  ago  the  shipments  from  this  plac^e  averagetl  422,(W0 
l)er  week;  they  now  barely  reach  88,000  per  week  during  the  working 
season,  which  lasts  from  April  to  October,  and  perhaps  820,000  per 
nionth  for  the  remain<ler  of  the  year.  The  express  charges  on  bidlion  to 
Portland  are  three  and  one-half  per  cent.,  which  leads  many  merchaiit*  to 
patronize  the  United  iStates  mails.  For  this  puri>o8e  the  dust  is  put  np 
in  tlat  tin  cases,  to  lit  regulation  packages  enveloiws,  and  sealed  iriih 
solder.  The  full  weight  allowed  by  law  is  sent  in  a  single  package,  and 
others  are  added  until,  if  necessary,  thousan(b$  of  dollars  ai*e  thus  mailed 
at  one  shipment.  Not  infrequently  two  hundred  and  fifty  ounces  go  in  a 
single  mail.  Nearly  all  the  gold  of  Grant  County  goes  down  the  Colum- 
bia to  Portland,  and  thence  by  sea  to  San  Francisco.  The  shipiuenti 
are  mainly  made  by  the  merchants,  to  whom  the  miners  pay  or  sell  the 
dust.  This  explains  the  iact  that  shipments  continue  even  in  the  wiDter, 
when  no  gold  is  actually  produced.  All  the  districts  excei)t  Cafiou  and 
Dixie  trade  with  ITmatilla  or  Susanville ;  and  hence  the  tigures  above 
given  cover  the  product  of  these  two  districts.  This  would  give  abort 
8300,000  as  the  present  aiuiual  yield ;  but  on  the  one  hand,  no  account 
is  taken  of  the  sums  carried  away  by  private  hands;  and  on  the  other 
hand,  I  do  not  think  the  very  disastrous  season  of  1869  will  equal  tbii 
average  estimate.  The  idacer  yield  of  all  these  districts  has  fallen  off 
stexidily  for  the  last  live  years.  It  will  revive  again,  partly  bj"  theretun 
of  ohl  settlers,  who  have  been  ])rospecting  elsewhere  without  findiitf 
anything  better  than  they  left  behind;  partly  by  the  introduction  of  ai 
ditional  water  facilities ;  partly  by  the  use  of  Chinese  labor  and  tbi 
estalishment  of  more  reasonable  rates  for  white  labor ;  and  iiartly  Ifj 
the  development  of  a  stable  quartz-mining  industry,  the  neoessar}'  basil 
for  which  is  abundantly  attbrded. 

The  following  ditches  supplv  these  claims : 

Miners',  20  miles  loiij; 700  inditt 

HiUis,  11  niiloslou.r WOixute* 

Thoinpson,  4  miles  Ton j; OOOiochi^ 

Humboldt,  y  miles  1ou«j: l.flOOiiMte 

Jjtmo  Star,  4  miles  lonj;: SOOtntte 

Forlorn  Hope,  4  miles  lou'^ 500  iuch* 
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The  water  is  measured  from  a  box  set  horizontally,  through  a  vent 
6  inches  deep,  with  G  inches  head.  The  rates  charged  are  8  to  12  cents 
per  inch,  per  day.  Thirty  inches  is  an  average  sluice-head :  75  to  150 
Iwbes  is  required  for  ground-sluicing,  and  200  to  300  inches  for  hy- 
inialic,  where  no  sluices  are  used.  Wages  at  Canon  City  are  $3  50  a 
bjfor  most  kind  of  mining.  Pii)ers  at  hydraulics,  and  drifters  in  tun- 
lekj  receive  from  $4  to  $6.  Chinese  miners,  $1  75  to  $2,  without  board; 
Jhineae  cooks,  $8  to  $10  i)er  week,  with  board.  Flour  of  home  produc- 
ion  commands  $9  per  barrel ;  the  Huest  bran<ls,  $10.  Oats,  1^  cent  per 
oond ;  wheat,  2^  cents ;  potatoes,  1^  to  2  cents;  cabbages, 2^  to  3  cents, 
le  cheapness  of  agricultuml  products  arises  from  the  fact  that  the 
toopsaud  posts  maintained  by  the  government  in  this  region  during 
be  Indian  war  stimulated  a  c^onsiderable  farming  industry,  esi>ecially 
kng  the  magnificently  proiluctive  bottomlands  of  the  John  Day's.  The 
ii|)i prices  paid  for  hay,  oats,  and  other  sujiplies,  made  this  business  very 
nlitable :  but  the  i)eace,  and  the  consequent  witiidrawal  of  the  troops, 
tMcaoseaa  collapse.  The  farmers  of  tlie  John  Day's  Valley  cannot  afibrd 
iDdiip  their  products  to  more  populous  regions,  nor  can  they  find  an 
lieqiiate  market  at  home.  Agriculture  will  therefore  temporarily  lan- 
pudi,  nntil  mining  revives — an  event  which  will  be  hastened,  no  doubt, 
by  tiie  present  low  prices. 

With  regard  to  genei-al  merchandise,  the  prices  at  Caiion  City  are 
Aoot  equivalent  to  those  at  Portland,  with  the  freight  added.  This 
Muits  to  4  or  4^ cents  per  i)ound.  Board  at  hotels  in  Cafion  City  $7 
to|8per  week.  There  are  in  the  vicinity  four  saw-mills,  where  lumbf^r 
til  be  had  at  $20  to  $30  per  thousand.  Cord-wood  is  delivered  at  $0 
tot7. 

,  Tfce  great  variation  in  the  quality  of  the  placer  gold  of  this  country 
ii^Ithmk,  a  special  indication  of  its  various  origin.  In  other  words,  it 
iMd  encourage  the  belief  that  numerous  dilferent  quartz  veins,  cut 
ly  the  deep  ravines  of  the  John  Day's  and  its  tributaries  have  furnished 
fcgold  now  found  in  and  along  the  streams.  This  belief  is  confirmed 
tydiscoveries  already  made ;  and  it  is  strikingly  illustrated  in  the  works 
^the  Prairie  Diggings  Mining  Company,  about  five  miles  east  of  Caiion 

Die  Prairie  Diggings  claims,  as  the  name  indicates,  were  originally 
ttior  placer  mine^  upon  the  elevated  rolling  surfjice  of  one  of  the 
jJ^hiUs  east  of  Canon  Creek.  The  gulch  is  almost  dry  in  summer. 
Q^drcumstance  that  no  gold  occurred  in  it  above  a  certain  place,  be- 
*which  the  dig:gings  were  rich,  led  to  the  discovery  at  that  place  of  a 
■l^body  of  auriterous  quartz  crossing  the  gulch.  This  locality  illus- 
^K,in  a  striking  manner,  the  formation  of  placer  deposits  from  quartz 
•fcs.  The  country-rock  is  dark  slate,  turning  red  on  exposure.  A  belt 
^9uiz  and  slate  apparently  400  feet  wide,  coursing  northeast  and 
Jttnrest,  and  dipping  sixty  degrees  southeast,  has  be^n  exposed  by 
werosion  of  the  gulch.  The  channels  of  quartz  are  sei)anited  by  slate, 
^  bave  received  different  names  as  separate  veins.  Of  these  the 
''iterioo  and  L  X.  L.  are  the  most  prominent.  The  width  of  400 
*t,  above  mentioned,  is  possibly  illusory.  In  any  case,  it  only  refers 
^  the  distance  between  the  extreme  veins  or  channels  of  quartz 
^either  ^ge  of  the  group;  and  quite  probably  this  appe^irance  of 
^  lias  been  product  by  a  slide  from  the  upper  veins  of  a  consider- 
*  lect-ion.  If  this  were  the  case,  the  same  series  of  rocks  would  be 
^  represented  in  the  gulch,  but  the  upper  veins  would  be  the  true 
^  and  would  be  found  to  continue  in  course  to  the  northeast  and 
^'Jthweat.    This  is  indeed  the  fact.    The  Waterloo  and  I.  X.  L.  arc 
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traced  by  outcrop  on  either  side  the  gulch,  and  the  masses  be 
seem  to  be  but  a  repetition  of  these.  The  exact  width  of  the  beli 
therefore  matter  of  doubt.  A  shaft  30  feet  deep  on  the  Watei 
shows  a  vein  of  11  feet  inclose<I  in  slate,  and  a  pit  of  10  feet  on 
I.  X.  L.  exposes  a  vein  of  6  feet,  also  in  slate.  But  the  outcrope 
these  and  the  other  veins  distributed  through  the  gulch,  afford  an  ei 
mous  quantity  of  decomposed  auriferous  material,  which  ha8  only  to 
dug  up  and  wheeled  into  the  mill.  This  was  built  in  18G8,  at  the  Vol 
Works,  San  Francisco,  and  is  calculated  for  ten  stamps,  though  onlyi 
have  been  actually  erected.  Weight  of  stamps,  640  pounds,  drop 
inches,  70  times  per  minute.  Discharge,  No.  2  liussia.  Power,  wa 
whe^l  40  feet  in  diameter,  4  feet  breast,  supplied  by  a  ditch  fi 
the  hills  above.  The  average  capacity  of  such  a  battery,  mnii 
at  this  speed  on  ordinary  quartz,  should  be  about  7.8  tons  daily.  1 
mill  crushes  ten  tons  in  twenty-four  hours,  and  is  even  claimed 
have  reduced  200  tons  in  a  run  of  12  days.  The  excess  over 
general  average  is  to  be  ascribed  to  the  peculiarly  friable  nature  of 
material.  The  average  yield  of  considerable  quantities  milled,  I  Mi 
to  have  been  about  $8  60  per  ton.  With  the  present  almost  nomi 
cost  of  extraction,  and  transportation  only  a  few  yards  to  the  mill, 
water-power,  and  simi)le  amalgamation,  (battery -amalgamation,  20-1 
blanket-sluices,  20-foot  copper-plated  sluices,  Knox  pan  for  blanl 
washings,)  and  the  fineness  of  the  gold  obtained,  (nearly  .900,  it 
said,)  this  property  ought  to  pay  handsomely,  if  the  ore  yields  ovei 
per, ton.  Actual  tigures  of  working  results  are  withheld  on  accoun 
a  pending  litigation.  This  is  itself  an  indication  of  a  profitable  en 
prise.  People  do  not  generally  go  to  law  over  worthless  claims.  Ii 
when  an  enterprise,  outliving  the  perils  of  speculation,  mistaken  or 
honest  management  and  iguoranoe  of  the  methods  necessary  to  its  p 
ecution,  begins  to  show  signs  of  certain  prosperity,  that  the  last  i 
greatest  enemy  assails  it. 

The  \"eins  of  Prairie  Diggings  strike  directly  toward  the  upper  par 
Canon  Creek,  and,  very  likely,  belong  to  a  system  which,  from  its  p 
tion,must  be  traversed  by  the  numerous  rich  gulches  and  ciiiiousenl 
ing  the  «Tohn  Day's.  In  this  belt  of  country,  therefore,  I  look  for  fort 
discoveries  of  important  and  valuable  quartz  lodes. 


CHAPTEE  XXXIII. 

UNION  COUNTY. 

This  county  is  bounded  north  by  the  Walla- Walla  Valley,  in  Wa 
ingtou  Territory,  on  the  forty-sixth  parallel  of  north  latitude;  eart 
Snake  Eiver,  which  separates  it  from  Idaho;  south  by  Baker  Coun 
and  west  by  Umatilla  County.  Between  the  Blue  Mountains  on  1 
west,  and  the  ranges  of  Eagle  Creek  and  Powder  River  on  the  eart 
the  large  agricultural  and  grazing  valley  of  the  Grande  Sonde,  1 
abundant  water,  timber,  and  fertile  soil  of  the  county  are  causiDg 
rapid  settlement  by  immigrants.  The  principal  towns  are  ha  Gran 
the  county  seat,  on  the  Umatilla  and  Boise  mail  road.  Union,  flflx 
miles  southeast  on  the  opposite  side  of  the  valley,  Forest  Cove,  8« 
mersville,  and  Orodell.  The  principal  mining  districts  are  in  the  Eai 
Creek  ^Mountains,  striking  the  eastern  edge  of  Powder  River  VaUey,! 
on  Eagle  Creek,  a  tributary  of  the  Snake.    These  mooutains  abound 
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|old,  silver,  and  copper,  but  have  been  only  half  explored.  The  prin- 
Ipal  district  is  called  Cooster.  It  is  twenty  miles  square,  on  Pine  and 
Jagle  Creeks,  and  employs  at  present  about  two  hundred  and  fifty  men. 
rhe  amount  of  good  placer  ground  would  support  two  or  three  thousaud 
mt  for  the  scarcity  and  dearness  of  water.  Bronk  &  Petre,  the  i>ro- 
nietors  of  a  ditch  eleven  miles  long,  bringing  water  from  Eagle  Creek 

0  the  claims,  charge  twenty-five  to  fifty  cents  par  inch.  More  than  a 
lozen  quartz  ledges  have  been  more  or  less  prospected.  The  Knight 
edge,  on  which  Carter  &  Co.  and  Bronk  &  Co.  own  claims,  varies 
D  width  from  six  inches  to  four  feet.  The  former  firm  has  a  small 
^•stamp  mill  in  operation.  The  Gem  lode  is  occupied  by  two  com- 
Moies,  the  La  Grande  and  the  Humboldt.  The  ore .  contains  more 
nlphuret^  than  pure  gold,  and  the  companies  are  both  in  debt  and  idle. 
tbe  La  Grand  Company  has  a  10-stamp  mill,  and  the  Humboldt  Com- 
NUiy  a  10-stamp  mill  and  arrastra.  Neither  the  mining  nor  th(»  metal- 
nrgical  operations  appear  to  have  been  intelligently  and  skillfully 
sarried  on.  The  only  apparatus  for  saving  gold  in  the  mills  was, copper 
^es,  which,  of  course,  were  ineftective  in  the  treatment  of  the 
Rilphurets. 

CoDceruing  the  lake  district,  which  lies  in  Evart,  Jackson,  and  Wasco 
Doonties,  Oregon,  and  Siskiyou  County,  California,  Mr.  J.  Wassen 
nites  in  the  Overland  Monthly  for  February,  18G9,  as  follows : 

Coming  from  the  northeast,  the  Blue  range  of  Oregon,  (a  continuation 
RNtthwest  of  the  Siilmon,)  the  Cascade  range  from  the  north,  and  the 
Bierra  from  the  south,  blend  into  or  form  a  vast  steppe  or  tableland  of 
kTiand  sage  fields,  interspersed  with  a  score  of  lakes  in  size  varjing 
ftiND  five  to  forty  miles  in  length  and  inoportionate  width.  This  bigh 
•epiratiug  belt  of  land  and  water  commences  at  the  Owyhee  Kiver,  aud 
Ctteuds  westward  to  the  mountains,  numing  at  right  an<»les  with  the 
•tetn — a  length  of  three  hundred  miles,  and  an  average  breadth  of  one 
imdred  and  fifty.  There  are  three  distinct  chains  of  Lakes  in  this  district: 
5ke  eastern,  known  as  the  Warner,  inclusive  of  the  Hariiey  and 
kdheur.  The  second  chain  of  lakes  may  be  called  the  Goose  Lake, 
kdading  its  northern  links — Abert,  Silver,  and  other  smaller  lakes. 
fiawe  Lake  nestles  in  the  extreme  north  end  of  the  Sierra  and  is  the 
•orce  of  Pit  Kiver,  the  main  branch  of  the  Sacramento.  This  fact 
^  been  disputed,  owing,  perhaps,  to  the  outlet  being  underground  in 
•ke  dr>'er  seasons.  The  third  and  last  and  largfer  of  the  several  chains 
•the  Klamath,  embracing  Wright  and  Rhett  Lakes  further  south.  The 
garner  lakes  string  along  more  like  a  river,  and  the  rapid  current,  set- 
'Og  north  at  all  times,  is  suggestive  that  this  line  of  water  is  really  the 
Htcropping  of  a  long  subterranean  stream.  The  amount  of  water  is 
t^reutly  more  than  the  natural  drain  of  the  country  adjacent,  and  the 
Itline  of  a  great  river  channel  is  distinctly  traceable  to  the  lakes  of 
Ivney  and  Malheur.  The  latter,  however,  are  strongly  tinctured  with 
le  alkaline  soil  surrounding.  The  variety  and  great  quantity  of  fish 
r  which  the  streams  feeding  these  lake's  are  noted ;  the  myriads  of 
Irter-fowl  of  every  conceivable  species  that  make  these  lakes  their  sum- 
i«T  resort,  aud  the  countless  numbers  of  deer,  antelope,  and  larger 
ioie,  contribute  princii>ally  to  make  the  district  of  the  lakes  what  it 
Irely  is,  the  happy  hunting  grounds  of  the  expiring  race.  They  are 
iidly  to  blame  for  the  tenacity  displayed  in  its  defense.  This  broad 
iM  in  the  mountains  from  ea^t  to  west,  furnishing  the  wily  savage 
•fth  a  hundred  avenues  of  escape,  to  the  right  or  left,  with  his  plunder 
M  his  life.  The  shelving  shores  of  the  lakes  furnished  him  warm 
inter  shelter,  and  the  great  depressions,  natural  trails  free  from  snow 

1  the  severest  seasons.    These  trails  are  carefully  tlauked  at  lLa\OT^\^ 
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intorvals  with  little  bastions  and  semi-circular  breastworks  of  loose 
stones,  mementoes  of  Indian  skill  and  strategy.  Aside  from  any  known 
or  prospective  material  resource,  the  district  of  the  lakes,  with  its  dense 
forests  and  weird  deserts,  picturesque  mountains,  and  delightful  valleys, 
and  silent  waters  inclosed  by  perpendicular  walls  of  mysterious  fonna- 
tion,  must  (*ver  be  a  scene  of  enjoyment  for  the  tourist  and  lover  of  all 
that  is  grand,  beautifiil,  and  peculiar  in  nature. 


•     (;HxVPtee  xxxiv. 

BAKEK    COUNTY. 

This  is  the  extreme  southeastern  county  of  the  State.    It  is  boandei 
north  by  Union  County,  east  l)y  Idaho,  south  by  Nevada,  and  west  ^ 
Grant  .County,  and  contains  about  5,000,000  acres.    The  northern  hsdf  rf 
the  east  boundary  is  the  Snake  Kiver ;  the  North  Fork  of  Powder  Riv», 
and  the  main  river,  constitute  the  north  boundary ;  and  the  Owyhee  raw 
for  one  hundred  miles  through  the  southeastern  part  of  the  county,  enter-  ^ 
ing  at  the  southeast  corner,  and  emptying  into  the  Snake  afew miles  soiitk  ' 
of  the  old  Fort  15oise.    The  southwest  part  of  Baker  County  is  travenel 
by  Crooked  Itiver,  which,  with  its  tributaries,  waters  numerous  snuiH  ; 
valleys.    This  region,  and  the  region  of  the  lakes,  wjis  until  recenUyai 
infested  with  hostile  Indians  that  explorations  were  very  difficult  ft 
has  been  crossed  in  every  dirt^ction,  however,  by  prospecting  partiei^ 
and  is  one  of  the  sections  in  which  we  may  look  for  future  discoveriei 
of  importance.    Malheur  Kiver  crosses  the  center  of  the  county  froa 
outlying  ranges  of  the  Blue  Mountains  in  Grant  County,  on  the  we8t,ti 
the  Snake  Eiver,  on  the  east.    Its  numerous  cascades  furnish  abandut ' 
water-power,  and  it  has  extensive  and  fertile  bottom-lands.    Agrioil' 
ture  in  Baker  and  Grant  Counties  requires  only  accessible  markets  tl ' 
make  it  thrive.    Nature  has  done  all  that  could  be  demanded  in  thewijf 
of  soil,  climate,  and  facilities  for  natural  roads.    Burnt  Kiver  and  Pow- 
der Kiver,  with  tributary  streams  in  the  northern  half  of  the  county^  ^ 
have  been  the  scene  of  active  and  extensive  placer-mining,  thougb  tki 
resources  of  the  region,  in  this  resi>ect,  are  even  yet  scarcely  knoum 
The  amount  of  land  improved  in  the  county  is  about  5,000  acres,  or  oi^ 
thousandth  part  of  its  area.    The  population  is  estimated  at  3,700,  ifl 
the  property  valuation  is  f  390,320.    The  stage- road  fh)m  UmatiUa  11 
Boise  and  Salt  L<ake,  the  military  road  from  the  Dalles  to  Salt  Lok| 
and  the  old  emigrant  road,  with  other  practicable  routes,  cross  tktt 
county.    The  principal  towns  are  Auburn,  the  county  seat,  (unless  Bataf 
City  has  quite  recently  received  that  distinction,)  Baker  City,  Expni 
Kanch,  Farewell  Bend,  Eldorado,  Malheur  City,  and  Amelia  City. 

The  following  are  the  names  of  the  various  mining  districts  in  tkii 
county,  as  taken  from  the  books  of  the  county  clerk : 

Blue  Cafion  or  Auburn,  ten  miles  Bouthwest  from  Baker  City. 

iS^)iLrta  or  Eldorado,  thirty  miles  south  from  Baker  City. 

Pioneer  or  Clark's  Creek,  twenty-six  miles  south  from  Baker  City. 

Humboldt  or  Mormon  Basin,  tliirty-iive  miles  south  from  Baker  City. 

Kaston  or  Amelia  City,  forty  miles  south  from  Baker  City. 

Willow  Creek,  forty  miles  from  Baker  City. 

Webfoot  Basiu,  1>etween  Powder  Biver  and  Burnt  River,  twenty  milet  loiitlii^: 
from  Baker  City. 

Rye  Valley,  eight  miles  from  Mormon  Basin,  thirty-three  mileB  aoatheaat  fromfiikV 
City. 

iiuii's  Run,  on  Burnt  River,  forty  mUes  fh>m  Baker  City. 

Oro  Grande,  on  Burnt  Kivei. 


CONDITION   OF   MINING   INDUSTRY — OREGON.  229 

ort  Sumter,  near  Powder  River,  twenty  miles  west  from  Anbnrn. 
lock  Creek,  on  west  edge  of  the  valley,  twelve  miles  from  Baker  City, 
ocahontas,  on  west  edge  of  the  valley,  eii^ht  miles  from  Baker  City, 
oion,  on  the  west  edge  of  the  valleyj  eight  milea  from  Baker  City. 

[Tie  older  districts,  discovered  as  early  as  1862,  and  worked  with  more 
less  steadiness  ever  since,  are  Blue  Canon,  Pioneer,  Humboldt  Basin, 
d  Rye  Valley.  They  are  all  good  yet,  containing  large  areas  of  i>lacer 
jgings  that  will  i)ay  from  $3  to  $16  or  $20  per  day  to  the  hand, 
e  Auburn  camp,  in  Blue  Canon  district,  has  been  more  nearly 
hauste<l,  perhaps,  than  any  other  important  one  in  the  county ;  yet 
en  at  Auburn  there  is  ground  enough  yet  unworked  to  furnish  profit- 
le  employment  to  large  numbers  of  miners  for  several  years  to  come, 
e  gr(»at  difficulty  is  the  inadequate  supply  of  water.  This  c^mp  is 
uated  on  a  tiibutary  of  Powder  Eiver,  and  connected  by  a  very  fine 
id  with  Baker  Cit}',  in  the  main  valley,  at  present  the  most  important 
d  thriving  town  in  the  county.  The  gulch  at  Auburn  does  not  supply 
ter  enough  for  mining,  and  the  principal  source  is  the  ditch  of  the 
iburn  Canal  Company,  thirty  miles  long,  completed  in  1863,  and  cost- 
f,  with  reservoirs,  &c.,  more"  than  $200,000.  There  are  now  at  work 
this  district  about  100  whites  and  150  Chinese. 
Shasta  district  contains  two  flourishing  towns,  Eldorado  and  Malheur 
;y.  Messrs.  Carter  and  Packwood  have  200  Chinamen  at  work,  building 
litch  forty  miles  long,  by  means  of  which  thej'  expect  to  furnish  a 
ge  supply  of  water  for  the  season  of  1870.  Reeves  &  Co.  have  also  a 
ill  ditch.  The  little  work  hitherto  done  in  the  district  indicates  that, 
th  sufficient  water,  2,000  men  could  find  claims  that  would  yield 
ndflomely. 

EoitoH  district  has  one  town,  Amelia  City.    The  prospects  in  this 
Dp  are  good ;  the  gold  is  very  fine,  worth  $17  50  per  ounce. 
firt  Sumter  district  contains  a  large  number  of  placer  claims,  and 
oe  promising  quartz  lodes,  which  the  owners  are  too  poor  to  develop 
present. 

MPs  RuHj  Oro  OrandCy  and  Webfoot  Basin  are  new  districts,  which 
imise  well. 

"HomeeTy  Humboldt  Basiru,  and  Rye  Valley  are,  as  already  remarked, 
DQg  the  oldest  districts  in  the  county,  and  still  remain  among  the 
L  They  contain  large  areas  of  good  placer  ground.  During  the 
liner  of  1866  a  nugget  of  40  ounces,  worth  $640,  was  found  in  Hum- 
It  Basin.    The  gold  from  these  camps  varies  in  value  from  $14  to 

50  per  ounce.  Mining  is  carried  on  with  iron  and  canvas  hydraulic 
»,  or  with  ground-sluices.  Rocking  pays  well  in  Humboldt  Basin, 
Te  men  have  realized  as  much  as  $70  to  $90  per  day  of  eight  hours, 
:hift  rude  method.  There  is  no  ground  unlocated  in  this  camp ;  but 
n  the  others  there  are  many  good  chances  yet  open.  Quartz  ledges 
discovered  every  season  ;  but,  as  a  rule,  placer-mining  continues  to 

too  well  to  allow  much  attention  to  be  turned  to  this  more  i)erma- 
t,  but  more  difficult,  branch.    A  "pocket- vein,"  the  Niagara,  in  Hum- 
It  Basin,  furnished  in  1863  some  I'emarkable  specimens  of  quartz, 
Ided  with  gold. 
ye  Valley  district  has  be«n  successfully  worked  for  four  years  past, 

the  gold  is  of  low  standard — about  .740.  The  amount  of  silver 
Hi  with  it  led  to  the  belief  that  silver-bearing  vehis  might  be 
id  in  the  district.  Since  m}^  return  from  Oregon,  I  have  received 
tnnation  of  the  discovery  of  five  or  six  ledges  of  silver  ore,  rei)orted 
be  of  extraordinary  richness.  Some  of  the  croppings,  smelted  out 
u  a  blacksmith's  forge,  yielded  at  the  rate  of  $7,000  to  $9,000  i)er 
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ton.  One  of  the  lodes,  tlie  Green  Discovery,  is  18  inches  to  2  feet  wi:!e 
at  the  outcrop.  These  claims  have  been  eagerly  taken  up,  and  owners 
are  very  sanguine  over  the  expected  results  of  next  year's  operatious. 
The  snow  prevents  active  working  in  the  winter. 

There  are  hill,  gulch,  and  placer  mines  all  the  way  up  Burnt  River 
from  Express  Eanch.  Coarse  gold,  worth  818  per  ounc«,  is  foiiud  on 
tbe  steep,  high  points  from  20  to  50  feet  above  the  river,  aud  the 
whole  country  is  full  of  quartz  lodes,  which  have  furnished  the  ^olHoi 
the  alluvial  deposits,  but  which  are  as  yet,  except  in  a  very  few  locali- 
ties, unknown  and  unheeded. 

In  August,  1809,  a  rich  placer  field  was  discovered,  (reported  to  yield 
"$2  per  shovelful  of  dirt,")  on  a  small  stream  entering  Snake  River,  a 
few  miles  below  the  mouth  of  Burnt  River,  fifty  miles  southeast  of  Baker 
City.  During  the  excessively  dry  season,  30  or  40  men  have  "made 
wages "  on  tlie  bars  of  the  Snake  itself,  where  there  is  ordinarily  too 
much  water  to  permit  bar-mining. 

Union  district  contains  nothing  of  importance  except  the  somewhat 
ct^lebrated  gold  mine  of  Colonel  Euckel.  This  is  situated  eight  miles 
east  of  Baker  City,  on  the  eastern  slope  of  a  range  of  hills,  overlooking  a 
large  interior  basin,  across  which  for  many  miles  may  be  s^n  the  gleam- 
ing, white,  dusty  line  of  the  old  emigrant  road.  The  hills  are  usually 
covered  with  bunch-grass ;  but  this,  at  the  time  of  my  visit,  had  been 
devastated  by  creeping  fires,  giving  to  the  whole  landscape  an  inex- 
l)ressibly  <lesolate  appearance.  The  little  gulch  which  crosses  the  vein, 
or  veins  of  this  mine,  and  debouches  into  the  plain  below,  is  possessed, 
however,  of  a  good  spring,  and  presents,  even  in  a  dry  season,  some 
touches  of  greenness.  I  believe  the  quartz  lodes  were  discovered  by 
teamsters,  tracing  up  the  float-quartz  found  in  the  gulch,  which  was8a^ 
cessfuUj^  worked  as  a  placer  for  some  years.  There  are  a  few  other 
locations,  but  nothing  developed. 

The  workings  are  on  two  veins,  or  two  parts  of  the  same  vein,  called 
respectively  the  Union  and  the  Rocky  Fellow,  the  principal  mine, 
shown  in  the  diagram,  being  on  the  Rocky  Fellow.  Tlie  course  of  the 
latter,  which  appears  to  be  the  main  lode,  is  northwest  and  southeast, 
along  the  east  face  of  the  mountain;  and  its  dip  generally  northeast, 
but  varying  from  45^  to  80^.  The  Union  workings  on  the  northwwt 
show  thiit  vein  to  course  some  20^  nearer  east  and  west ;  and  this  course 
would  inevitably  bring  the  two  together.  I  think  the  vein  exposed  in 
the  i>rincipal  mine  includes  both  branches  unite<l  into  one  vem.  The 
workings  have  not  been  connected  so  as  to  show  the  point  of  junction. 
This  vein  varies  in  width  from  six  inches  to  twelve  feet,  averaging  three 
feet.  The  outcrop  is  perhaps  600  feet  or  more  above  the  great  valley, 
and  a  little  more  than  300  feet  above  the  point  in  tbe  foothills,  where 
the  company's  house  is  situated,  near  the  spring.  The  ore  is  qnarti, 
carrying  free  gold,  with  a  very  small  proportion  of  sulphurets  of  iroi 
and  copper.  Much  of  the  quartz  has  a  milky  appearance,  and  shows 
green  spots  and  stains,  (not  copper,)  like  that  of  the  mother  lode  in 
Mariposa,  California.  The  best  quartz  is  banded,  and  full  of  dark  spots 
and  seams.  It  is  said  to  be  pretty  hard  to  crush,  but  to  have  yielded 
for  months  more  than  $20  per  ton.  The  position  of  the  mine  facilitates 
opening  by  cross-tunnels,  two  of  which  have  been  run ;  the  first  or  upper 
one  292  feet  vertically  above  the  house,  cutting  the  lode  at  105  feet  fiin 
its  mouth ;  and  the  lower  one,  122  feet  above  the  house,  cutting  the  lode  ^ 
at  424  feet,  and  190  feet  verticallj'  below  the  outcrop.  The  ground  hiid 
open  by  these  tunnels  and  the  drifts  shown  in  the  diagram  has  heei 
nearly  exhausted.    To  the  southeast  the  vein  grows  hiurder  and  poorffi 
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lelieve  there  is  little  encouragement  to  extend  tbe  drifts  in  that 
HL  To  the  northwest  it  apparently  divides,  and  possibly  the 
takee  the  best  part  of  it.   Tbe  most  promising  direction  for  open- 


■rnooi 
Tdbek 


ind  is  therefore  in  depth,  and  a  shaft  has  been  suiik  for  a 
that  of  the  long  tunnel.    Tbe  timbering  tbroughoat  the 
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works  ia  good,  aud  the  tunnels  and  shafts  give  excellent  Tentilation  a 
perfect  dminage.  The  new  workings  below  the  tunnel  level  are  i 
much  troubled  with  water,  as  there  seems  to  be  for  the  small  qnantj 
of  wat^r  in  the  hills  a  subterranean  outlet  to  the  spring  at  the  base,  i 
the  Union  vein  a  shaft  has  been  sunk  90  feet,  and  much  quartz  extract 
fh)m  drifts  and  stopes  said  to  have  yielded  in  the  aggregate  |30,0i 
No  machinery  has  been  required  in  the  main  workings  hitherto,  exa 
the  cars  which  transport  on  to  the  mouth  of  the  long  tunnel,  wh( 
it  is  dumped  into  wagons  and  hauled  to  the  12-stamp  mill  at  Bal 
City.  Under  these  favorable  conditions,  the  cost  of  extraction  bei 
only  $4  per  ton,  and  the  cost  of  hauling  $4,  the  mine  has  yielded  1» 
profits ;  but  outside  operations  are  said  to  have  embarrassed  the  p 
prietor,  aud  the  property  is  now,  I  am  told,  involved  in  litigation.  O 
a  few  men  were  at  the  spot  when  I  visited  it,  and  the  mill  was  standi 
idle.  This  mine  has  every  appearance  of  extraordinary  value;  but 
has  been  pushed  hard  for  immediate  revenues,  and  the  result  is,  tl 
new  ground  must  be  opened  before  the  former  flourishing  product; 
can  be  renewed.  Its  well-defined,  persistent,  and  productive  charad 
and  the  fact  that  it  is  the  only  development  of  the  kind,  to  my  kn 
ledge,  in  a  county  which,  I  am  convinced,  will  hereafter  take  a  h 
rank  in  quartz-mining,  led  me  to  give  it  a  careftil  examination.  I  ti 
it  will  soon  be  worked  again  with  vigor  and  success. 
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CHAPTER  XXXV. 

GENERAL   REMARKS. 

The  boancUuies  of  this  Territory  have  been  chaDged  so  often  that  a 
ncription  of  the  present  lines  may  not  be  amiss. 
Icbho  adjoins  on  the  north  the  British  possessions;   its  western 
onndary  is  formed  in  its  northern  part  by  a  line  running  along  longi- 
ide  4(P  west,  which  separates  it  from  Washington  Territory,  to  a  point 
ear  latitude  46^  north ;  from  here  it  follows  the  course  of  the  Snake 
BTer  to  the  neighborhood  of  latitude  43^  45',  when  it  follows  again  the 
M  along  longitude  40^  west,  to  the  intersection  of  the  northern  line  of 
be  State  of  Kevada  in  latitude  42^  north.    Its  southern  boundary  line 
iflows  that  latitude  eastward  to  about  longitude  34^  west,  where  it 
leets  the  western  boundary  line  of  Wyoming.    From  this  point  north- 
nrd  the  eastern  line  separates  the  Territory  from  Wyoming  to  near 
ititode  44^  west,  and  from  here  on  it  takes  a  northwesterly  course  along 
he  summit  of  the  Bitter  Boot  and  Eocky  Mountains  to  a  point  in  about 
ititude  47^  40'  north  and  longitude  39^  west,  and  then  runs  along  longi- 
ede  31P  to  where  it  crosses  the  national  boundary  line  on  the  north. 
Ifce  Territory  adjoins  on  the  east  Wyoming,  a  small  part  of  Dakota, 
■d  Montana.    Its  area  is  at  present  86,294  square  miles.    The  Terri- 
vy  is  drained  by  the  tributaries  of  the  Columbia  Kiver,  the  princi[)al 
iM  of  which  are  Clark's  Fork  in  the  north  and  the  Snake  Kiver  with 
ti  affluents,  the  Clear  Water,  Salmon  River,  Payette,  Boise,  and  many 
nailer  ones  in  the  south.    It  is  copiously  watered  and  very  mountainous. 
iTie  principal  quartz  mines  are  sitimted  in  the  southwestern  part  of 
iaho,  in  Owyhee,  Idaho,  Boise,  and  Alturas  Counties,  the  former  taking 
le  lead.    Placer  diggings,  more  or  less  extensive  and  important,  are 
and  in  almost  all  parts  of  the  Territory ;  the  best  known  and  most 
tMiperous  ones  are  those  of  the  Boise  basin,  those  along  the  lieiid- waters 
the  Salmon  River,  the  Clear  Water,  and  the  Kootenay  diggings. 
Idaho,  like  most  of  the  Pacific  mining  districts  which  depeud  mainly 
•on  placers  for  their  production  of  gold,  has  suftered  severely  from  the 
tr«iordinary  lack  of  water  during  the  present  season.    Indeed,  it  may 
uost  be  said  that  there  has  been  no  season  this  year  at  all,  so  early 
I  the  streams  upon  which  the  miners  rely  fail  to  sai)pl3'  water  sufficient 
•  the  ditcher  and  sluices.    There  has  been  a  little  bar  minhig  rendered 
ssible  by  the  low  water  in  the  Snake,  Boise,  an<l  other  rivers ;  but  I 
ve  heanl  of  nothing  remarkable  in  the  way  of  profits  from  this  source, 
oliably  it  has  merely  paid  small  wages  to  a  few  men  who  were  willing 
adopt  this  method  of  occupying  the  time  until  either  fall  rains  or 
ring  thaws  should  enable  them  to  i^eturn  to  their  more  remunerative 
ims.    Tliis  state  of  things  is  always  favorable  to  new  discoveries. 
e  active  and  enterprising  pioneers  in  the  mining  regions,  when  they 
'  forced  to  leave  their  regular  employment,  generally  start  out  on  pros- 
;ting  tours.    It  is  actual  economy  to  take  a  horse,  a  pair  of  blankets, 
i  a  few  sapplios,  and  travel  in  the  mountains  for  a  few  weeks,  rather 
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than  remain  in  Boise  or  Idaho  City,  paying  board  and  earning  nothiug. 
When  work  shicks  and  trade  is  dull,  the  knowing  ones  begin  to  prophesy 
new  discoveries,  and  this  will  no  doubt  continue  to  be  the  case  as  kng 
as  any  considerable  portion  of  our  inland  basin  and  Pacific  slope  rernaim 
unexplored. 

Another  circumstance,  favorable  to  such  discoveries,  is  the  termina. 
tion,  in  18G8,  of  a  long  and  vexatious  Indian  war  in  Idaho  and  Eastern 
Oregon.  The  bitterly  hostile  bands  of  outcast  ShoAhones  and  other 
tribes  which  infested  the  Owyhee,  Powder  Kiver,  and  Snake  Valleys, 
rendered  it  dangerous  for  small  parties  to  traverse  those  regious,  and 
almost  impossible  for  them  to  stay  long  in  any  one  locality  and  pursue 
the  peaceful  work  of  discovering  and  testing  metalliferous  dejKJsiLs. 
The  vigorous  and  persevering  i)olic'y  of  General  Cix)ok,  who  is  perha|» 
the  best  Indian  tighter  in  the  United  States  Army,  brought  the  war  to 
an  end,  and  broke,  I  think  forever,  the  i)ower  of  the  savage  enemy.  I 
regret  to  see  that  some  depredations  have  recently  occurred  in  Idaho; 
but  in  view  of  the  overwhelming  defeats  and  losses  sustained  by  the 
Indians  during  the  Crook  campaign  I  cannot  believe  that  any  aeriooi 
trouble  will  again  arise  in  that  quarter.  At  all  events,  a  large  area  of 
territory  has  been  open  to  exploration  during  the  past  summer,  andpiw- 
pt^ctors  have  doubtless  made  good  use  of  the  opportunity.  Many  cf  Ae 
reports  brought  in  by  prospectors,  under  such  circumstances,  are  no 
doubt  colored  bj^  the  sanguine  temperaments  of  the  parties.  Only  h<9^ 
ful  men  can  bear  the  fatigues  and  hardships  of  such  expeditions.  Their 
glowing  stories  fall  upon  the  ears  of  many  who  have  for  the  time  notiiiqg 
to  do,  and  to  whom  a  journey  of  a  few  hundred  miles  in  the  wildenMM 
is  but  a  trilling  labor,  if  not  jictually  a  pleasure.  The  merchants,  abo^ 
whose  goods  are  lying  on  their  shelves,  unsold,  by  reason  of  the  cee* 
tion  of  active  mining  operations,  look  with  favor  upon  anything  whki 
will  create  "  a  little  excitement,"  and  re\ive  business.  They  can  at leMk  | 
send  oif  and  dispose  of  a  few  wagon  loads  of  otherwise  unsalable  dm 
chandise,  before  the  real  value  of  the  new  Eldorado  has  been  determinei 

Making  allowance  for  all  these  sources  of  exaggeration  and  erron 
however,  I  think  some  of  the  reported  discoveries  of  the  present  year 
in  Idaho  will  prove  important.  The  diggings  on  Loon  Creek  have  at- 
tracted much  attention,  and  will  probably  produce,  this  year,  consider- 
able gold.  And  finally,  it  must  be  borne  in  mind  that  all  these  allaring, 
but  comparatively  short-lived,  surface  operations  are  but  preliminary  to 
the  discovery  and  exploitation  of  quartz  veins,  in  which  Idaho  is,  I  am 
persuaded,  by  no  means  deficient. 

Mr.  W.  A.Atlee,  agent  of  Wells,  Fargo  &  Co.  at  Boise  City,  estimates 
the  product  of  the  Territory  in  gold  dust  and  bullion  as  follows: 


District 


Plat'on'ille  . . 
r«ntervllle. . 
Pioneer  City 
Idaho  City... 
BoiBcCity. . . 
Owvhce  City 
Lemhi  City  . 
North  Idaho 
Other  miues. 

Total.. 


1867. 


1363,337 

46^536 

4H931 

3.001.S6d 

1.046,716 

1,000,000 

STAOOO 

1,87^000 

497.993 


IS». 


I340.5U 
4«14a 

l.lfi&ilA 

1,400. 1^1 


9.000,0.0    I  10,000.011 


The  same  gentleman  estimates  the  product  for  1869  at  $8,000,000-* 
decrease  of   $2,000,000.    My  estimate   for  Idaho  in  1868  was  only 
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• 

*7,000,000,  instead  of  $10,000,000 ;  and  I  am  still  reluctant  to  admit  so 
great  a  difference,  thongh  the  express  agencies  are  better  authorities 
than  that  on  which  I  was  then  obliged  to  depend.  I  have  reduced  Mr. 
Atlee's  figores  for  1869  to  $7,000,000,  on  the  strength  of  my  own  obser- 
Tations  concerning  the  enlbrced  inactivity  of  the  placer  miners  during 
a  great  part  of  the  season,  in  many  of  the  most  important  and  hitherto 
productive  camps.  These  localities  will  revive  again  the  comiug  season, 
which  promises  abundance  of  water. 


CHAPTEE  XXXVL 

OWYHEE    COUNTY. 

• 

The  mines  of  this  county  have  been  repeatedly  descril>ed  in  ofScial 
reports,  and  I  therefore  confine  myself  to  a  condensed  statemeut,  mainly 
hi  tabular  form,  showing  their  condition  in  Julj^,  1869,  and  the  produc- 
tion for  the  year  closing  at  that  date.  The  shipments  from  these  dis- 
Wets  amonnted  in  1867  to  $1,000,000.  and  in  1868  to  $1,400,000.  This 
Via  not  equally  distributed  among  different  months,  however,  for  the 
I^Bar  endinp^  June  1, 1868,  showed  a  production,  according  to  the  assay- 
W  report*,  of  $1,590,378.  The  year  ending  July  1,  1869,  as  shown  in 
ke  annexed  returns,  gives  $1,059,500,  and  the  calendar  year,  1869,  for 
^luch  I  have  not  received  full  returns,  will  probably  give  not  far  from 
be  yield  of  1868.  Good  authorities  expressed  in  January  the  opinion 
halthe  production  of  1869  would  be  $2,500,000;  but  this  anticipation 
18  not  realized.  Prominent  among  the  causes  of  disappointment  was 
le  sadden  collapse  of  the  Rising  Star  mine  in  Flint  district,  and  the 
ntinaed  poverty  of  the  Poorman  in  Silver  City  district.  I  give,  in 
Idition  to  the  tables,  a  few  diagrams  of  important  and  well-opened 
ines,  as  occupying  less  space  and  at  the  same  time  giving  a  clearer 
itjon  than  verbal  descriptions. 
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1  courses  north  and  south,  (north  is  to  the  right  hand  in  the  sec- 
and  dips  7(P  east,  varying  in  width  from  one  to  fourteen  feet.  It 
)  seen  tiiat  there  are  three  distinct  openings,  unconnected  with  each 


▲lubor  Mm,  OWTBBI  Ddtbict.— Scale,  100  feet  to  the  inob. 

Of  these  the  northernmost  belonged  to  one  party,  and  the  princi- 
»pea,  with  the  shaft  and  tunnel  on  the  extreme  left,  to  another.  The 
ground  is  now  consolidated,  and  the  mine  leased  to  the  Owyhee 
dny.  The  deepest  shaft  is  155  feet  below  the  surface.  It  exposes 
e  body  of  low-grade  quartz  on  the  foot-wall.  At  the  bottom  two 
*  good  quartz  ($150  per  ton,  mill  value)  come  in  suddenly  on  the 
dg  wall.  At  T,  a  cross-tunnel,  72  feet  long,  cuts  the  vein.  At  the 
t  of  the  shaft  at  the  extreme  left  begins  the  upper  tunnel,  of  which 
imp  only  is  shown  in  this  section,  and  continues  southward  on  the 
40  feet,  carrying,  it  is  said,  fine  ore  at  the  further  end.    A  is  the 
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g  of  the  original  Allison  Company,  from  the  cross-tunnel  T.    S, 
9  the  ttopes  of  the  Linooln  Company,  of  Bhode  Island,  which  sue- 
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ceeded  to  tlie  ownership.  At  B,  above  the  upper  leysl,  the  vein  va 
a  half  foot  wide,  and  the  ore  worth  $60  to  the  ton :  at  8,  almve  U 
level,  tue  vein  was  U 1 
but  the  quartz  was  w 
eiO  per  ton;  at  S.  I 
second  level,  there  » 
veins,  each  one  and  a 
j=  wide.  The  ore  yieldei 
§  ton,  (assajs,  of  course 
I  The  lowest  Ievel,conne 
g  the  north  shaft,  now  ci 
"  at  both  extremities,  ai 
■  bodyofreservesmayl 
I  ered  as  almost  opent 
J  ore  of  the  Allison  con 
^  timonial  salpharets,  v 
I  tie  iron  pyrites,  &c, 
=1  white  quartz  gangue. 
,  to  me  to  resemble 
!  (fome  of  the  Reese  Bi 
J"  It  is  to  be  hoped 
Z  Owyhee  Company,  m 
-  ^  ing  the  mine,  will  st 
I  retrieving  by  it  the  di 
I  nients  occasioned  by 
I  taating  condition  of  i 
'>  man  mine. 
J  Vein  courses  north 
I  (north  is  on  the  right 
J  the  section,)  and  dips 
.  country  rock,  granite, 
J  lowest  workings  the  v< 

a  feet  wide,  and  of  fine 
say  9200  rock.     Tlie  o 

4  mine  is  characterized 
3  ish  stains.  It  cont 
%  phuretof  silver,  &C.P 
s  its  proportion  of  go 
I  bullion*  is  worth  $ 
^  ounce.  The  length  of 
"  is  800  feet.  The  locat 
I  different  8topea,S,iud 
^  diatribntion  of  rich  c 
{•  stope  above  the  opp« 

5  40  feet  high  by  100  1 
%  This  mine  contain 
i  ground  which  conld 
I  opened  with  the  seco 

setturing  abundant 
The  upper  level  exten 
further  sonth  than  is 
the  diagram. 

Poorman  Mine. — ^Tl 
erty  belongs  to  the  Owyhee  Silver  Mining  Company.  Full  des 
of  the  vein,  the  ores,  &c.,  together  with  statistics  oif  the  yield : 
periods,  will  be  found  in  Mr.  Browne's  report  for  1867,  and  mj 
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1868.    I  Bball  content  m>'aelf  here  with  a  diagram  of  the  workings,  whivli 
■rill  illustrate  former  aceouots. 

The  reports  from  this  mine  have  been  anything  but  satisfactory  dnring 
the  greater  part  of  the  year.  The  above  diagram  indicates  the  extent 
df  the  workings,  and  the  locality  of  the  two  great  chiiiineya  from  which 
Ike  enormous  yield  of  the  mine  in  former  years  has  been  prodaced.  As 
these  bodies  appear  to  dip  northward  on  the  vein,  it  seemed  to  me  likely, 
»  personal  examiuatloa,  that  a  third  line  of  deposit  might  be  found  in  . 
the  unexplored  ground  to  the  south  of  the  lower  workings.  This  belief 
VIS  strengthened  by  numerous  indicalions,  which  I  wilt  not  here  dis- 
eois,  especially  the  occurrence  in  the  tunnel,  near  its  mouth,  of  a  mass 
tf  rich  ore,  which  seemed  like  the  upi>er  extremity  of  a  larger  body,  or  a 
dain  of  deposits.  Since  my  visit  a  wiuze  has  been  sunk  from  the  lower 
leiel  south  into  a  body  of  fair  milling  ore  50  feet,  thus  eorrobomting 
to  acme  extent  the  views  I  had  Ibrmed.  The  vein  appears  to  take  a 
addeu  turn,  and  dip  about  60°  to  the  east.  The  prospects  of  the  com- 
pny  are  considerably  improved  by  this  discovery,  and  as  the  mill, 
nnning  machinery,  roads,  and  other  facilities  are  now  in  good  woricing 
•der,  and  no  expensive  litigation  rests  upon  the  enterprise,  it  may  be 
apected  that  the  stockholders  will  profit  by  future  production  to  a  larger 
(Stent  than  heretofore. 

Ooldm  Chariot  and  Ida  Elmore. — In  regard  to  the  first  mine  I  take  the 
ttowing  from  a  recent  report  upon  the  property  by  Mr.  William  Ash- 
hlmer,  mining  engineer : 

Ibe  length  ol;'  the  claim  upon  tho  vein  is  750  feet,  and  it  is  part  of  what 
tla  formerly  known  as  the  Ida  Elmore,  the  northern  portion  of  the  claim 
MiDg  still  worked  under  this  name. 


TBI  GOUnH  CH4K10T 


The  vein  runs  very  nearly  north  and  south,  with  a  steep  inclination  to 
fte  east.  It  is  encased  iu  u  hard  granite,  and  varies  in  width  from  one 
bit  four  feet. 

"Bte  ore  taken  from  the  mine  is  exceedingly  rich.  It  consists  mainly 
of  qoartz  associated  with  free  gold  and  silver  and  sulphurets  of  silver. 
It  yields  in  the  mill  from  $125  to  nearly  $2(H>  per  ton ;  the  yield  for  De- 
Benher,  L86$,  having  l>een  at  tlie  rate  of  $190  74,  and  that  for  Janmtry 
ioUowing  |154  OS  per  ton. 

The  Ida  Elmore  Company,  whose  works  ntljoln  those  of  the  Golden 
Chariot  on  the  north,  and  which  is  raising  ore  in  every  respect  identiciil 
^th  that  prodaced  by  the  Golden  Chariot,  ran  a  iO-stamp  mill  durin;; 
^^  hist  feu*  fin:  ten  months,  upon  rock  which  averaged  during  this 
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whole  periofl  $148  per  ton.  The  owners  of  this  mine  assure  me  that 
their  gross  production,  since  the  autumn  of  1867|  has  been  in  the  im^ 
borhood  of  $1,000,000. 

Tlie  Golden  Chariot  mine  is  worked  through  a  shaft  250  feet  deep, 
sunk  upon  the  vein  105  feet  south  of  the  northern  line  of  the  claim. 
The  first  level  is  47  feet  from  the  suiface,  and  has  been  run  north  to  the 
Ida  Elmore  line,  and  south  159  feet,  at  which  point  the  ore  became  oif 
an  inferior  quality,  and  work  was  suspended.  Above  this  level  all  Uh 
ore  has  been  removed  to  the  surface. 

The  second  level  is  100  feet  below  the  first,  or  147  fipom  the  suHaee. 
North  of  the  shaft,  on  this  level,  nearly  all  the  ore  has  been  worked  out 
to  the  Ida  Elmore  line,  leaving  about  75  tons,  which  will  be  removed 
early  in  March.  South  of  the  shaft  the  drift  has  been  extended  209  feet 
through  ore  which  was  of  excellent  quality  most  of  the  distance.  Stopei 
have  been  raised  from  this  level  toward  the  one  above,  and  it  is  ten 
this  portion  of  the  mine  that  most  of  the  ore  is  now  being  taken.  Ilie 
vein  at  the  southern  eud  of  this  drift  was  16  inches  wide,  and  work  will 
be  continued  in  this  direction  until  the  end  of  the  ore  shoot  is  reaehedi 

It  will  be  seen  by  an  inspection  of  the  accompanying  map  that  the 
shoot  is  at  least  50  feet  longer  on  this  level  than  it  was  on  the  one  above 

The  shaft  has  been  sunk  104  feet  below  the  second  level,  and  drifti 
have  been  started  from  the  bottom  both  north  and  south.  The  vein  at 
the  southern  end  of  the  drift  is  fully  3  feet  wide,  and  the  ore  exoeUeot, 
while  at  the  end  of  the  northern  drift  it  is  about  32  inches  in  width. 

As  soon  as  stopes  can  be  opened  in  these  drifts,  the  work  of  siukiog 
the  shaft  will  be  continued.* 

The  accompanying  map  of  this  mine  shows  the  extent  of  the  under 
ground  works  as  they  existed  at  the  date  of  my  examination.  Above 
the  first  level  all  the  ore  has  been  removed  for  a  length  of  265  feet. 

Between  the  first  and  second  levels  north  of  the  shaft,  there  is  a  bloek. 
of  ore  standing  which  will  furnish  about  75  tons.  South  of  the  shafts 
above  this  ssime  level,  there  are  about  1,125  tons  remaining. 

Below  the  second  level,  and  down  to  the  bottom  of  the  shaft,  the  veil 
has  been  explored  on  two  sides,  and  partially  on  a  third,  and  there  lie 
no  indications  which  would  lead  me  to  suppose  that  the  arift«  which  m 
now  being  driv^en  north  and  south  will  not  develop  ore  equal  in  value  t»j 
that  found  above.  The  second  level  passed  tlirough  excellent  ore! 
both  directions;  the  shaft  has  explored  the  vein  104  feet  below 
stopes ;  the  appearance  of  the  lower  drifts  is  very  satisfactory,  as 
posing  ore  of  more  than  average  width ;  and  Unally,  the  Ida*  Ei 
shaft,  which  has  been  sunk  50  feet  north  of  Golden  Chariot  Une,  al 
30  feet  lower  than  the  shaft  of  this  latter  company,  shows  at  ^ 
bottom,  as  I  understand,  the  vein  as  being  of  good  width  and  canyii 
exc(?llent  ore.  While  I  entertain  no  doubt  of  the  truth  of  this 
ment,  I  was  unable  to  verify  its  accuracy  by  my  own  observatioii, 
there  were  several  feet  of  water  in  the  shaft,  and  the  sides  were 
timbered.  I  was  able,  however,  to  examine  a  point  54  feet  down,  ▼' 
\voul(l  correspond  to  a  level  24  feet  above  the  bottom  of  the 
Chariot  shaft,  and  there  saw  ^e  vein  of  more  than  average  width|  udj 
carrying  ore  equal  to  any  that  has  been  taken  from  the  mine. 

If  we  now  assume  the  length  of  the  ore  shoot  on  the  third  level  of 
Golden  Chariot  to  be  no  greater  than  it  has  ali*eady  been  found  in  the 
one  above,  and  that  the  vein  preserves  the  same  average  widtilu  tto; 
block  of  ground  will  yield  more  than  4,000  tons,  or  enough  for  tfat 

*  Recent  advices  from  the  mine  8t.ito  that  this  work  bus  been  already  ooniiiMM4 
and  that  there  is  u  great  impruvoineut  in  the  a]ipeai'ance  of  the  veiu  in  the  tluft 
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hif  work  at  the  present  rate  of  productioD,  after  all  the  ore  above 
econd  level  shall  have  been  exhausted. 

e  ore  derived  from  this  mine  is  being  milled  by  the  New  York  and 
lee  Company,  at  a  price  which  varies  from  $10  to  $20  per  ton, 
ding  to  the  richness  of  the  rock.  The  work  performed  by  this 
any  is  excellent^  and  the  results  compare  most  favorably  with  those 
aed  by  any  other  mill  in  the  country.  The  tailings  assay  only 
$8  to  $13  per  ton,  or  from  seven  to  eight  per  cent,  of  the  original 
nts  of  the  ore. 

t  monthly  product  of  this  mine  at  present  varies  from  300  to  325 
and  the  total  expenses,  including  mining,  milling,  transportation 
e  from  the  mine  to  the  mill,  a  distance  of  2^  miles,  and  all  dead- 
,  are  from  $15,500  to  $17,000  monthly. 

ese  expenses,  when  applied  to  the  ton  of  ore,  appear  high,  but  it 
be  borne  in  mind  that  the  vein,  though  rich,  is  narrow,  the  country 
is  hard,  and  labor  costs  quite  as  much  in  Idaho  Territory  as  in  any 
le  more  recently  discovered  mining  districts  of  Nevada.  Giant 
ler  is  used  with  great  advantage  and  success  in  this  mine  in  sinking 
shaft,  and  will  be,  I  am  told,  employed  in  the  stones.  If  so,  an 
omy  of  probably  not  less  than  twenty -five  per  cent,  can  be  realized 
I  the  cost  of  mining. 

le  mine  is  provided  with  all  the  macljinery  necessary  for  successful 
dug.  The  hoisting  works  are  powed'ul,  and  amply  sufficieut  for  the 
ent  working  and  future  development  of  tlie  property.  No  difficulty 
cperienced  from  water,'  as  the  mine  is  comparatively  dry.  All  the 
dings  are  new  and  substantial. 

be  Golden  Chariot  has  paid  dividends  to  its  stockholders  during  the 
Iter  part  of  the  year,  but  I  have  been  unable  to  learn  the  gross 
iant«  of  production,  expenses,  and  dividends.  The  only  items  which 
e  come  under  my  observation  are  the  bullion  product  for  tlanuary, 
mar}-,  and  October,  1869,  which  have  been  respectively  $45,030  SS, 
m  24,  and  $31,205. 

lie  Owyhee  Avalanche,  February  9,  has  the  following  review  of  the 
hg  fields : 

Ule  on  a  tramp  over  the  War  Eagle  mountain  last  Tuesday,  we  called  at  the  Go!- 
Chiriot  mine.  The  main  shaft  is  now  nearly  four  hundred  feet  deep,  showing  a 
fiom  two  to  three  feet  in  width,  richer  than  ever  in  silver,  hut  with  a  less  propor- 
of  gold  than  nearer  the  surface.  Most  of  the  ore  now  worked  is  taken  from  the 
4  level,  hoth  north  and  south  of  the  shaft.  The  v«Mn  is  large  and  immensely  rich 
l^and  shows  good  aventge  pay  south.  Considerable  tine  ore  is  also  heing  taken 
I  the  third  level.  After  sinking  al>out  sixty  feet  deeper,  another  level  will  be 
sei,  which  wiU  furnish  large  quantities  of  quartz  for  an  indelinite  long  time.  A 
wire  rope  is  used  for  hoisting  pur][)oses,  and  is  well  liked.  The  engine-room,  black- 
b  shop,  carpenter  shop,  and  ore-house  are  conveniently  arranged  and  are  kept  in 
«t  <mlcr.  A  chief  feature  of  the  establishment  is  the  most  excellent  ventilation 
leinine.    A  superabundance  of  fresh  air  is  forced  through  a  largo  pipe  to  the  low- 

Sh  of  working,  by  means  of  a  machine  attached  to  the  engine,  and  works  ad- 
.  Ore  coutinnally  rattling  down  in  the  shute,  and  teams  busily  engaged  in 
iBgit  away ,  presents  a  scene  of  activity  that  augurs  well  for  the  business  pros- 
^  of  the  camp. 

irth  of  the  Chariot  some  thirty  or  forty  yards  are  the  works  of  the  Ida  Elmore. 
»fw  ifugine-house  and  appurtenances  are  of  the  most  substantial  kind  and  ap- 
ed onler.  The  waste  dump  is  the  best  in  the  countr>',  and  will  afford  unlimited 
ities  for  many  years.  With  Mr.  Schmidt  for  our  guide,  we  explored  the  various 
»,  tonnels,  and  shafts,  and  everywhere  observed  evidence  of  the  far-lunied  and 
-^rited  richness  of  the  Ida  Elmore.  The  greatest  depth  to  which  it  luw  been 
W  i«4€7  feet,  where  the  vein  in  size  and  quantity  resembles  that  o2  the  « -hariot, 
pt  the  quarts  is  softer^  and  consequently  easii^r  worked.  It  does  not  take  m'.i?h 
e  thtn  half  the  unmber  of  handa  to  sujiply  tne  company's  mill  with  ore  aA  when 
»Qff  nearer  the  surface,  where  it  was  harder.  As  in  the  Chariot,  most  of  the  rock 
ucen  from  the  fimrth  le^el,  although  work  is  also  actively  going  on  in  the  third. 

H.  Ex.  Doc.  207 16 
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The  main  shaft  will  be  put  down  about  twenty  feet  further,  and  then  Btoping  will  com- 
mence in  the  fifth  level.  The  deeper  the  mine  is  worked,  the  wider  ana  more  regular 
doe«  the  lode  become,  and,  as  is  characteristic  with  other  mines  in  Owyhee,  the  gold  is 
displaced  by  silver,  affording  better  average  pay. 

A  fierce  snow-storm  on  the  mountain  prevented  us  from  seeing  a  number  of  other 
mines,  from  which  we  hear  good  reports.  Good  pay  rock  is  being  taken  from  the  Hone 
Resort,  discovered  by  the  unfortunate  suicide,  Chaimccy.  Judge  W.  R.  McDaniel  ind 
party  have  leased  the  mine  with  a  good  prospect  of  making  it  pay,  as  the  ore  is  rich  ii 
gold. 

The  Baxter  shaft  is  down  220  feet,  and  is  yielding  silver  ore  scarcely  inferior  ii 
richness  to  any  in  camp.  Wo  were  shown  a  large  piece  of  quartz,  recently  takm 
out,  all  sparkling  with  ruby-silver.  The  Corduroy  mine  is  worked  by  contnet 
Quite  a  sensation  has  been  produced  by  a  rich  strike  Just  made.  The  same  miylM 
said  of  the  Peck  &  Porter,  which  is  being  actively  worked.  A  mill  will  be  enetoi 
early  next  summer  in  the  gulch  close  to  these  mines.  Mr.  Peck  is  engaged  in  gettiiig 
the  Potosi  in  shape  for  extensive  working.  Besides  the  mines  above  mentiondL  thi 
Poorman  is  being  worked  as  usual.  Work  is  also  pro^essin^  in  the  Empire,  near  Wood- 
stock. The  Sands  Brothers  are  engaged  in  prospecting  a  discovery  made  on  the  mooi- 
tain,  northeast  of  Fairview,  last  fall — said  to  be  rich.  It  is  rumored  that  the  Crane  4 
Dri^gs  will  be  re-opened  the  coining  spring.  The  Surplus  Oro  Fine  will  be  wofkod 
ogam  soon.  This,  in  connection  with  the  Oro  Flno,  will  make  things  lively  a^uaia 
that  vicinity.  Token  all  in  all,  nearly  as  much  work  is  now  going  on  in  our  miOMis 
at  any  period  during  the  last  two  years.  From  present  prospects,  the  bullion  dd^ 
ments  during  the  coming  summer  will  be  much  greater  than  at  any  other  period  in  Im 
history  of  Owyhee. 

Placer  miwes.— There  will  probably  be  eight  hundred  men  employed  in  the  plsM 
diggings  at  Owyhee  next  spring.  Men  who  have  become  tired  and  disgnsted  vitt 
hunting  after  a  big  thing,  are  now  satisfied  to  work  claims  that  will  pay  from  four  la 
ten  dollars  per  day  to  the  hand,  and  plenty  of  such  placers  exist  in  this  county,  tka 
Wagontown  diggings  extend  for  twelve  miles  along  Jordan  Creek.  The  pro«i>ectad^ 
tained  will  justify  working  as  long  as  water  lasts.  Then  there  is.  Blue  Gulch  and  otta. 
in  the  vicinity  of  Boonville,  that  m  many  places  yield  excellent  pay.  Jacobus  Gnldiil 
not  half  worked  out  yet,  and  will  continue  to  sustain  its  wonted  reputation  fbrl% 
nuggets.  The  Florida  Mountain  ditch  is  completed,  and  as  long  as  the  water  lasli  m 
rich  mines,  hitherto  untouched,  on  the  northeastern  slope  of  the  mountain,  wHI  ll.| 
worked  to  advant-age.  The  placers  at  the  hea<l  of  Slaughterhouse  Gulch  will  alio  ia»',J 
ceive  attention,  and  a  large  quantity  of  ground  will  be  worked  on  Sinker  Creek  and  f 
tributaries.  From  careful  consideration,  wo  confidently  believe  that  the  coming 
will  usher  in  a  great  revival  of  the  placer-mining  interests  of  our  cnrop ;  the  goUTdi 
produced  will  materially  odd  to  the  circulating  medium  and  benefit  the  channBls 
trade. 

The  celebrated  Oro  Fino  mine  was  entirely  closed,  on  account  of  Mi 
gatiou,  at  tbe  time  of  my  visit,  as  it  had  been  for  a  long  time.   Hi 
Surplus  Oro  Fino,  herewith  represented,  was  the  only  part  of  thegroo 
to  which  I  was  able  to  obtain  access. 


Surplus  Obo  Fino  Hinr,  OwmsE  District.— Scale  100  llMfc  to  the  Ineh. 

The  ground  to  the  right  (south)  of  the  dotted  line  is  that  of  tbe 
Fino.    The  whole  length  of  the  Surplus  Oro  Fmo  groimd  is  418 
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slopes  S  have  been  highly  prodactive,  and  the  reserves  are  still 
ible.  This  property  should  really  be  consolidated  with  the  Oro 
which  woold  then  be  perhaps  the  most  magnificent  mine  in  this 
ificent  district.  The  Oro  Fino  vein,  from  its  great  size  (3  to  14 
and  regularity  and  uniformity  of  value,  ($40  to  $45,)  has  been  called 
laster-lode  of  the  group  in  which  it  is  situated,  comprising  the  Ida 
re.  Golden  Chariot,  &c.  This  vein  certainly  offers  a  fine  mining 
id,  and  it  is  to  be  regretted  that  legal  complications  have,  for  sev- 
rears,  kept  these  valuable  mines  from  being  worked.  During  the 
part  of  the  year  1869, 1  learn  the  Oro  Fino  was  worked  under 
temporary  arrangement. 

5  mill  of  the  Owyhee  Company  is  in  excellent  condition  and  skill- 
managed  by  Mr.  John  M.  Adams,  the  first  graduate,  I  believe,  of 
olmnbia  College  School  of  Mines,  in  New  York. 
is  mill  has  twenty  stamps  weighing  a  little  over  650  pounds  each, 
9^  inches,  speed  usually  6S  per  minute,  punched  screws,  144  holes 
e  mch.  There  are  also  10  Wheeler  pans,  6  Varney  pans,  8  settlers, 
itators,  a  6  horse-power  Blake's  rock-breaker,  1  lathe,  and  2  Hun- 
»rd's  concentrators.  These  are  all  run  with  one  engine,  actually 
rating,  under  95  pounds  pressure  of  steam  and  56  revolutions  per 
ite,  85  horse-power.  The  mill,  as  will  be  seen  by  the  table,  is  sup- 
l  principally  Avith  ore  from  the  Golden  Chariot  and  Poorman. 
ie  differ  greatly  in  hardness.  The  mill  will  crush  45  tons  of  Poor- 
ore  in  24  hours,  but  only  30  tons  of  Golden  Chariot,  the  same 
hiDery  being  run  in  both  cases,  except  that  the  rock-breaker  is 
dred  for  five  hours  per  day  to  reduce  the  Golden  Chariot  ore  to 
«ize.  In  practice,  there  is  an  occasional  stoppage  of  a  battery 
tamps)  for  setting,  &c.,  so  that  the  average  duty  is  not  over  40  tons 
.N)onnan,  or  28  of  Golden  Cbariot.  In  the  former  case,  6J  cords  of 
d  per  day  are  consumed  as  fuel,  and  the  engine  easily  drives  all  the 
Wnery ;  in  the  latter,  TJ  cords  are  required,  aud  the  engine  is  scarcely 
inateto  its  work,  or  at  least  is  taxed  to  i^s  full  capacity.  The  dif- 
Dce  iu  the  strain  is  partly  in  the  breaker  and  partly  in  the  pans, 
are  the  greater  amount  of  hard  quartz  iu  Golden  Chariot  ore  causes 
eased  friction.  Each  Wheeler  pan  requires  on  an  average  2.8  horse- 
%  and  receives  at  a  charge  900  pounds  of  Golden  Chariot  or  800 
Qdk  of  Poormao,  the  latter  needing  to  be  mixed  with  more  water 
» the  former.  Each  Vamey  pan  requires  about  2.7  horse-power  and 
ives  800  pounds  of  Golden  Chariot  or  700  i)ounds  of  Poorman.  The 
I  of  85  horse-power  from  the  engine  may  be  divided  as  follows,  fric- 
,  &c.,  being  included : 

Horse-powor. 

amps....' 20 

"heeler  paus 88 

arney  paua 16 

nmpe 5 

ttlere 7 

ritatore ^ 

MKi^ntnitors i 

ock-breaker 6 

Total 85 

beoretically,  20  stamps  of  650  pounds,  dropping  9^  inches,  68  times 
minute,  would  require  a  little  over  21  horse-power,  even  apart  from 
aon  and  weight  of  gearing,  but  the  accumulation  of  ore  in  the  mor- 
decreases  the  height  of  &U  somewhat  and  leaves  the  above  estimate 
2tically  correct 
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There  are  about  1,300  claims  recorded,  500  being  discovery  claim 
On  some  of  them  considerable  work  has  been  done,  and  some  have  paid 
well.  The  veins  in  Flint  district  will  average  four  feet  in  width,  and  a 
few  have  been  found  20  feet  wide,  with  one  or  two  pay  streaks  in  them. 
The  predominant  mineral  is  argentiferous  gray  copper,  associated  with 
much  iron  and  copper  pyrites.  Stibnite  and  the  antimonial  and  arseni- 
cal sulphurets  of  silver  also  occur  in  this  district  in  considerable  quan- 
tity. Such  ores  cannot  be  worked  by  wet  crushing  and  direct  amalga- 
mation, as  is  the  case  in  the  Silver  City  district.  The  veins  of  the  latter 
district  are,  as  a  rule,  small,  though  the  Allison  is  in  places  12  feet  wide. 
The  ore  contains  fine  gold,  native  silver,  simple  8ulphuret,andchloride()f 
silver,  with  occasionally  stephanite,  a  little  iron  and  copper  pyrites,  soiie 
binoxide  of  manganese,  and  ruby-silver.  With  few  exceptions,  the  orei 
of  this  district  are  very  docile,  yielding  by  wet  crushing  and  pan  amal- 
gamation ninety  per  cent,  of  the  pulp  assay.  The  Allison  (containing 
more  than  the  usual  proportion  of  ruby-silver)  yields  seventy-five  to 
eighty  per  cent.,  and  the  Morning  Star  and  Potosi  seventy-five  percent, 
but  the  Baxter  ore  contains  so  much  antimonial  sulphuret  that  only  fifty 
per  cent,  of  the  assay  has  been  realized  from  it  by  wet  working. 

Estimate  of  costs  of  mining  and  reducing  ores  in  Owyhee  County,  Idaho  Territory,  rtfvrUi 

by  John  M.  Adams,  mining  engineer,  July  1, 1869. 

Population  of  county :  Twelve  hundred. 

Wages  of  first-class  miners :  Five  dollars  in  gold  per  day  and  board  themflelrcs. 
Wages  of  surface  laborers :  Four  dollars  in  gold  per  day  and  board  thomselyeB,  §t 
two  dollars  and  fifty  c«nts  and  board. 
Cost  of  lumber :  Fifty-five  dollars  per  thousand. 
Cost  of  mining  timber :  Ten  cents  per  foot. 
Cost  of  common  powder :  Twenty-four  cents  per  pound. 
Cost  of  giant  powder :  One  dollar  and  twentj'-live  cents  per  pound. 
Cost  of  quicksilver :  Seventy  cents  per  pound. 

Cost  of  freight  from  Winnemucca :  Four  and  a  half  c«nt8  iwr  pound. 
Cost  of  fuel,  red  fir,  mahogany :  Eight  dollars  in  currency  per  cord. 
Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  6iC, :  FiAMi 
thousand  dollars  to  twenty  thousand  dollars. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Forty  thousand  doUars  to  Ibrt^ 
five  thousand  dollars. 

Minimum  mining  cost  per  ton  of  ore :  Six  dollars  per  ton  from  fourteen  in  Ifldgir 

seventeen  dollars  and  fifty  cents  and  eighteen  dollars,  including  prospecting. 

Mine  from  which  this  is  reported :  Poonuan. 

Character  of  rock  at  that  mine :  Granite  walls,  ledge  matter  soft. 

Depth  of  mine :  Five  hundreil  feet ;  width  of  vein  one  inch  to  four  feet ;  inbonnflli  "^ 

one  and  a  half  to  four  feet. 

Maximum  mining  cost  per  ton  :  Thirty  dollars,  including  all  work. 

Mine  from  which  this  is  reported:  Golden  Chariot.  ^ 

Character  of  rock,  &c. :  Granite  waU ;  vein  extremely  hard ;  average  width  ei^tMi  5 

inches.  *! 

Depth  of  mine  :  Three  hundred  and  thirty  feet.  "  j 

Minimum  re<luction — cost :  Ten  dolhirs  i>er  ton.  j 

Name  of  mill  and  number  of  stamps :  Owyhee  Company  Mill ;  twenty  stamps.       *• 

Character  of  process  employed:  Wet  crushing  and  amalgamation. 

Maximum  milling  cost:  Forty  dollars  per  ton. 

Name  of  mill  and  number  of  stamps:  Rising  Star ;  thirty  stamps. 

Character  of  process  employed :  Roasting,  chloridizing,  and  amalgamation. 

Average  mining  cost  per  ton :  Twenty  dollars  per  ton. 

Average  milling  cost  per  ton  :  Twelve  dollars,  without  roasting. 

Average  yield  of  ore :  Eighty  dollars  per  ton. 

Remarks, — The  amount  ot  prospecting  for  these  mines  has  been  limited.    Mndi  ^  ] 
face  prospecting  for  the  veins  has  been  carried  on,  and  some  1,300  claima  aio  nooM* 
but  the  amount  of  capital  exx)euded  in  developing  and  prospecting  the  mines  hiilws* 
very  small. 

South  Mountain  district. — ^Tlie  miiieR  of  this  district  were  discover^ 
daring  the  latter  part  of  18G8,  and  are  therefore  comparatively  new.  Tbej  ^ 
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y  situated  about  twenty-two  miles  south  of  Silver  City  and  twelve 
iles  from  Flint  distriet.  The  country  rock  is  granite  and  limestone. 
iie  Original,  44  feet  wide  and  striking  southeast  and  northwest,  the 
Eilena  and  Toung  America  are  the  principal  lodes.  The  ores  are  galena, 
^ntiferous  gray  copper,  copper  pyrites,  &c.,  and  assay  from  $21  to 
130  in  silver  to  the  ton.  The  mines  have  caused  considerable  excite- 
mty  and  are  being  opened.  They  are  too  little  developed,  however, 
permit  of  a  detaUed  description  at  present. 

A  vein  of  bituminous  coal  has  been  discovered  on  Reynolds's  Creek, 
o  miles  northwest  from  Kitchie's  place  in  Owyhee  County.  A  tunnel 
«  been  driven  into  the  vein,  which  is  now  30  feet  in.  It  exposes  a 
ickne^s  .of  12  feet  of  good  coal.  This  discovery  is  of  the  utmost  im- 
rtance  for  the  Owyhee  mines. 


CHAPTER  XXXVII. 
ALTURAS    COUNTY. 

In  the  districts  visited  in  this  county  in  June,  1869,  so  little  active 
ininjr  was  at  that  time  going  on  that  a  general  description  will  cover 
o»t  of  the  ground.  Speaking  of  districts,  it  should  be  mentioned  that 
le  territorial  legivslature  has  prescribed  laws  governing  the  location  and 
wsessory  title  of  quartz  lodes  in  the  Territory,  excepting  rules  and 
Rations  for  four  northern  counties,  which  the  miners  are  allowed  to 
rovide  for  themselves.  One  provision  of  the  territorial  law  is,  that  the 
lining  records  shall  be  kept  at  the  county  seats  by  the  county  recorders, 
lach  county  is  therefore  in  fact  a  single  mining  district ;  but  for  conve- 
ience  the  miners  adopt  local  distinctive  names  for  different  discoveries 
r  camps  within  the  counties. 

Rocky  Bar  diittrict  is  ninety  miles  northeast  from  Boise  City,  upon  a 
ributary  of  the  South  Boise  River.  A  town  in  the  heart  of  the  district, 
tearing  the  name  of  Rocky  Bar,  is  the  county  seat  of  Alturas  County, 
lines  were  first  discovered  here  in  1803.  The  lodes  are  auriferous 
loartz,  generally  carrying  considerable  iron  sulphurets,  and  incased  in 
[mnite.  A  considerable  number  have  been  discovered  and  located, 
rhey  are  generally  small,  ranging  in  width  from  a  few  inches  to  three 
eet  Some  of  the  smaller  ones  are  quite  rich,  paying  well  when  a  few 
nen  are  employed  to  extract  the  ore  and  work  it  by  arrastra ;  but  eflforts 
:o  work  upon  a  more  extended  scale  have  not  proved  continuously  suc- 
xssfuL  A  few  arrastras  were  running  in  June  There  are  three  stamp 
Bulls  in  the  district,  belonging  to  the  Idaho  Confederate  Star  and  Pitts- 
barj;  Companies.    They  were  all  standing  idle. 

TUe  Idaho  lode,  which  has  been  the  leading  one  in  the  district,  was 
worked  some  three  years,  and  a  large  amount  of  ore  extracted  and 
milled,  part  of  the  time  with  profit.  It  was  afterwards  sold  to  an  eastern 
company,  who  are  not  now  working  it. 

There*  have  been  placers  in  this  district  of  considerable  productive 
valae.  The  best  of  them  have  been  exhausted,  but  others  are  still 
worked  to  a  limited  extent. 

Red  Warrior  district  is  some  two  miles  west  of  Rocky  Bar,  and  like- 
^  possesses  a  considerable  number  of  locations,  upon  most  of  which 
Aere  has  not  been  sufficient  work  done  to  determine  their  true  charac- 
ter and  value.  There  is  one  active  mining  company,  the  Wide  West, 
^ich  has  a  lode  of  quartz  bearing  free  gold,  together  with  a  considera- 
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ble  amouut  of  pyrites,  the  gold  and  iron  appearing,  however,  to  he  qnite 
independent  of  ea^h  other.  The  strike  of  the  lode  is  a  few  degrees  eaitt 
of  north,  and  the  dip  85^  west.  This  vein  is  from  two  to  five  feet  wi<le, 
well  defined,  and  incased  in  granite.  The  ore  gives  a  milling  return  of 
$40  per  ton.  The  mine  is  worked  through  a  tunnel^  having  backs  suffi- 
cient to  keep  the  mill  running  three  or  four  manths.  A  second  tannel, 
100  feet  lower,  liad  nearly  reached  the  lode  at  the  time  of  my  vi»it, 
and  is  reported  by  the  superintendent  to  have  since  cut  it,  de^-el- 
oping  good  ore.  Connected  with  the  mine  is  a  10-st4imp  quartz  mill, 
run  by  steam-power.  This  mine  is  owned  in  New  York,  and  saperin* 
tended  here  by  Mr.  John  MeNally.  It  is  particularly  noticeable  for  the 
intelligent  and  energetic  manner  in  which  it  is  opened  and  worked.  The 
same  good  management  extends  to  the  mill,  with  the  necessary  ar^aug^ 
nient^  for  saving  gold.  Tlie  example  thereby'  presented  of  a  profitable 
mine  justifies  the  opinion  that  in  the  same  district  and  neighborhood, 
under  equally  judicious  control,  other  similar  enterprises  might  achieves 
like  success. 

There  are  two  other  mills  in  Red  Warrior — the  Victor,  with  twelve 
stamps,  thi'ee  Moore's  grinders,  and  steam-power,  and  the  Faniham, 
with  ten  stamps  and  steam  power.  Through  the  failure  of  the  first  pro- 
prietors, botii  of  these,  together  with  their  mining  locations,  have  passed 
into  second  ownership,  and  are  now  idle. 

There  are  a  few  placers  still  being  worked,  but  most  have  been  ex* 
hausted. 

Yuha  district  was  discovered  soon  after  Rocky  Bar,  and  is  sitoatd 
some  sixteen  miles  north  of  east  of  that  place,  upon  the  Middle  Boise 
and  Yuba  Rivers.  The  only  active  company  in  the  district  is  the  Mon- 
arch, an  orgiinization  of  Northern  Indiana,  having  a  claim  of  1,401 
feet  upon  the  Atlanta  lode.  This  lode  is  quartz,  incased  in  graDite, 
with  a  strike  of  70^  east  and  dip  of  80^  to  STP  north,  where  I  cooM 
observe  it. 

A  ravine  crosses  the  Monarch  mine  some  300  feet  from  its  west  end. 
The  eastern  portion  rises  some  200  feet  in  vertical  height  above  the  bed 
of  the  ravine.  Tlie  first  development  made  wa3  from  near  the  center 
of  the  location  by  driviilg  east  upon  the  outcrop  into  the  face  of  the  biB, 
where  a  small  seam  of  good  ore  was  found.  This  was  extracted  bm 
the  drift  up  by  overhand  stoping,  and  that  part  of  the  mine  was  tbei  ; 
allowed  to  cave. 

The  developments  at  the  time  of  the  visit  of  Mr.  P.  S.  Backminster, 
to  whom  I  am  indebted  for  this  account,  were  a  drift  commencing  some 
75  feet  eiist  of  the  ravine,  and  running  east  upon  the  lode  some  125  ftet 
At  this  point  the  drift  forks,  one  branch  bearing  a  little  to  the  right, 
tlie  other  to  the  left,  and  both  extending  some  75  feet  further.  Neither 
drift  has  developed  any  selvage  or  country  rock,  and  as  there  are  15  or  20 
feet  of  quartz  between  them  at  their  ends,  the  lode  is  shown  to  be  quite  * 
wide  at  tiiis  point.  Tiie  right  hand  drift  shows  in  face,  and  along  its  top 
for  some  distance,  a  very  rich  seam  of  ore,  from  one  to  four  Inches  widiL 
composed  of  native  silver,  silver  glance  or  sulphuret,  and  antimoDttl 
silver,  (apparently  pyrargyrite,)  comparatively  little  quartz  being  inter- 
mixed. On  each  side  of  this  seam  is  a  low  grade  of  ore,  containing  the 
same  minerals,  accompanied  with  considerable  iron,  mostly  in  the  ibra 
of  8uli>huret.  The  full  width  of  the  pay  vein  will  average  nearly  two 
feet.  The  left-hand  drift  has  developeil  a  seam  and  vein  similar  to  the 
right,  but  wider ;  the  rich  seam  is  from  one  to  six  inches,  and  the  whole 
pay  vein  nearly  or  quite  three  feet  in  width.  A  very  small  amount  of 
^old  is  shown  by  assays  to  accompany  the  silver.    These  developments 
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re  some  100  feet  lower  (vertically)  than  the  old  workings  first  mentioned, 
►  which,  doubtless,  one  of  the  ore  veins  extends.  Four  miners  were 
oployed  in  the  mine  at  the  time. 

The  company  has  a  mill  with  one  French  burr,  one  cast-iron  giinder, 
ro  Vamey  pans,  and  one  settler,  all  run  by  water-power.  Connected 
ith  the  mill  is  a  roasting  furnace.  Two  men  were  employed  at  the  mill. 
There  are  two  other  mills  in  this  district,  the  Greenback,  (water- 
mevj)  owned  in  Northern  Indiana,  having  ten  stamps,  four  pans,  and 
no  settlers,  and  connected  with  the  mill  a  sort  of  Dutch  oven  for  burning 
e,  for  what  particular  purpose  did  not  appear ;  and  the  Maine  Gom- 
tny'a  mill,  (steam-power,)  with  ten  stamps.  Both  were  standing  idle, 
aildition  to  these,  there  were  three  arrastraa  running  upon  small  de- 
lopments,  not  sufficiently  important  to  justify  a  description. 
There  are  many  mining  locations  in  the  district.  Most  of  those  of 
teemed  value  are  embraced  in  a  tract  of  country  about  three  miles 
naro,  known  a»  Atlanta  Hill.  There  has  been  considerable  work  done 
pn>si)ectiiig  these  locations,  but  generally  in  such  a  scattering  and 
l)erticial  manner  that  one  has  far  less  facilities  for  judging  them  than 
e  labor  ex[>ended  should  afford.  In  several  was  noticed  free  gold,  in  a 
ir  a  fair  showing  of  silver,  and  in  others  traces  of  silver. 
Kocky  Bar,  Ked  Warrior,  and  Yuba  districts  are  abundantly  supplied 
ith  timber  and  water,  generally  distributed  and  conveniently  accessi- 
e. 

Atlanta  district  is  a  mining  field  of  greater  promise  than  the  develop- 
eDt8  of  five  years  seem  to  have  fulfilled.  Through  unfortunate  sclec- 
m  of  machinery  and  arrangement  of  mills  the  first  tests  of  ores  were 
rtoo  exi>ensive  and  generally  unsatisfactory  in  result,  whereai^,  I  think, 
iDy  of  them  should  have  been  remunerative.  Ajiother  ieature,  seri- 
vAy  affecting  the  energetic  development  of  mines  here,  and  equally 
iionghout  the  Territory,  is  unjust  and  narrow  legislation.  One  provi- 
on  of  the  law  is,  that  no  non-resident  shall  make  locations.  The  effect 
this  al>8urd  regulation,  intended  to  force  all  outsiders  to  buy  locations 
'  the  citizens  of  Idatio,  has  been,  of  course,  to  keep  out  prospectors 
id  capital  from  other  States  and  Territories.  The  home  supply  of  capi- 
1  following  this  channel  of  industiy  is  naturally  very  limited.  Gonsid- 
iog  that  the  mines  belong  to  the  United  States,  and  not  to  Idaho,  this 
pslation  was  as  arrogant  and  illegal  as  it  was  palpably  selfish  and  silly. 
8  might  he  expected,  its  authors  at  the  same  time  provided  so  ineffl- 
Hitly  in  other  particulars  as  to  enable  men  without  capital  or  any  in- 
Qtion  of  prospecting  claims,  further  than  to  enable  them  to  hold  for 
Kcnlative  purposes,  to  make  a  large  number  of  locations,  and,  without 
rcn  doing  the  prescribed  assessment  work,  to  carry  them  year  after 
Mr,  thereby  obstructing  legitimate  mining. 

Kowhere  more  clearly  than  in  Idaho  is  shown  the  desirableness  of  a  uni- 
tm  national  law,  simple  in  its  pro\isions,  and  applying  to  all  our  mineral 
fritory,  which  shall  extend  to  prosi)ectors  all  reasonable  guard  and 
cotectiou,  and  at  the  same  time  protect  the  mines  from  being  locked 
p  for  K|)eculative  purposes  without  consideration  to  the  public  or  the 
orernment.  The  law  should  prescribe  a  definite  amount  of  work  to  be 
Kpended  apou  claims  immediately  following  their  location,  and  some 
Buonable  amount  every  year  thereafter.  This  would  eith(T  demoii- 
fivte  their  value,  or  throw  them  oi>en  to  other  prospectors  if  the  tirst 
'itGuverers  did  not  choose  to  develop  them. 
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CHAPTER  XXXVIII. 

IDAHO  COUNTY. 

Warrenh  camp. — ^This  district  is  situate  on  the  headwaters  of  the 
Salmon  River,  iu  Idaho  County.  The  placer  mines  have  this  year  paid 
little  more  than  expenses,  owing  to  the  drought  and  the  high  rate  of  wages 
paid.  Chinese  labor  has  not  yet  been  used  to  any  considerable  extent, 
but  it  is  the  intention  of  mine  owners  to  employ  this  class  largely  dniio; 
the  coming  season.  The  yield  of  Warix»n's  and  the  smaller  neighboring 
camps  from  July,  18G8,  to  July,  18G9,  has  been  about  $550,000;  tiie 
yield  from  January  1,  1869,  to  January  1,  1870,  is  about  $420,(>M, 
835,000  of  which  has  been  extracted  from  the  quartz  mines  and  bene- 
ticiated  in  mills  and  an*astras.  The  latter  amount  shows  a  considerable 
increase  over  last  yetir,  when  the  yield  of  the  quartz  mines  was  only 
$12,000. 

The  princii)al  ledges  in  the  camp  are  the  Rescue,  (gold,)  the  LaUion, 
(silver,)  the  Martinace,  (silver,)  the  Keystone,  (gold  and  silver.)  tiN 
Charity',  (gold,)  the  Sampson,  (gold,)  the  Hie  Jacet,  (gold  and  silver,) 
and  tlie  Not,  (gold  and  silver.)  About  $13,000  have  been  extractiid 
from  the  Eescue.  The  main  shaft  on  this  vein  is  120  feet  deep.  The 
vein  matter  in  the  bottom  is  3  feet  wide,  and  contains  a  pay  streak  d 
18  inches.  About  22  men  are  employed  in  the  mine;  the  owners  an 
Johnson,  Sherwin  &  Co. 

The  Martinace  has  two  shafts  60  feet  apart,  one  GO  and  the  other  51 
feet  deep.  The  vein  is  from  3  to  4  feet  wide  and  the  pay  streak,  fronS 
to  9  inches  wide,  runs  along  the  foot- wall.  The  ore  assays  very  bigk; 
selected  specimens  have  yielded  as  much  as  from  $700  to  $8,000 per. 
ton.  It  is  owned  by  R.  Hurley  and  others,  but  not  worked  at  presek, 
as  the  owners  are  without  capital  to  erect  reduction  works. 

The  Keystone  is  opened  by  a  shaft  and  tunnel.  It  has  only  bed 
worked  for. gold  and  produced  very  good  ores,  averaging  $75  per  Ua 
Owned  by  Bemis  &  Sanderson. 

The  Charity,  owned  by  J.  Munsey  and  others,  is  not  workc»difc 
present.  It  has  produced  ores  yielding  $40  per  ton  and  the  owners  ii* 
tend  to  start  work  again  soon. 

The  ISamjison  is  owned  by  Johnson  &  Hutton.  It  is  oi)ened  If  • 
shaft  40  feet  deep,  and  levels  100  feet  in  length  have  been  run.  Ill 
vein  carries  2  feet  of  good  ore,  averaging  $35  per  ton.  The  richest  M 
has  been  found  in  the  bottom  of  the  shaft. 

The  Bullion,  owned  by  Crane  &  Co.,  appears  to  be  a  good  ledge  bit 
is  not  w^orked  at  present  for  want  of  reduction  works. 

The  Uic  Ja<;et  ledge  seems  to  be  very  much  broken  up,  probably  n 
consequence  of  a  slide.    Five  tons  of  assorted  ore,  shipped  to  San  Rii-  i 
Cisco  from  this  mine,  yielded  $170  ])er  ton.    Owned  by  Leland.       ~{ 

The  Not  is  owned  by  W.  P.  Not.    The  ledge  carries  gold  along  «•  | 
wall  and  rich  silver  ore  along  the  other.    It  has  only  been  worii^  lit 
gold  so  far,  the  ore  averaging  $42  per  ton ;  the  silver  ore  assays  fiM- 
$80  to  $300  per  ton. 

The  Scot  has  not  been  properly  opened  as  yet;  its  owners,  HnttaoH 
Co.,  have  had  some  ore  worked,  however,  which  avera^ied  $90  per  iM 

The  principal  difficulty  with  all  these  mines  is  the  great  scardlj 
capiUil.    The  owners  cannot  alibrd  to  open  their  mines  properijiiw 
cause  thej"  cannot  work  without  immediate  returns.    Therefore  ^ 
can  work  their  veins  only  in  such  places  where  quick  returns  are certiis 
and  those  which  require  outlay  of  capital  cannot  be  worked  at  all.  Ha 


CONDITION  OF  MINING  INDUSTRY — IDAHO.  251 

HiB  wages  paid  so  far,  85  per  day,  are  also  in  the  way  of  speedy 
l>ment.  But  these  circamstances  embody  also  the  reason  that  all 
[oartz  mines  which  are  actually  worked  in  the  district  pay  more 
q)enses. 

mineral  in  this  camp  seems  to  be  deposited  in  two  different  belts, 
g  nearly  east  and  west ;  the  northern  ore  carries  mostly  gold,  the 
m  one  silver  ores.  The  average  fineness  of  the  gold  found  in  the 
med  is  about  .720 ;  the  fineness  of  that  mined  south  of  the  silver 
only  .610,  so  that  the  price  of  the  gold  from  the  whole  district 
12  50  in  value. 


CHAPTER  XXXIX. 

BOISE   COUNTY— NORTHERN   IDAHO. 

renowned  placers  of  the  Boise  basin  in  the  county  of  that 
were  first  discovered  in  1803,  and  have  ever  since  taken  the  lead 
the  diggings  in  the  Territory  in  the  production  of  placer  gold. 
dl  the  extensive  placers  in  Idaho  they  have  suffered  severely 
jTonght  during  the  last  year.  The  principal  ones  are  those  in  the 
K>rhood  of  Idaho  City,  Placerville,  Centerville,  and  Pioneer  City, 
^gregate  production  of  these  mines  during  1869  has  probably  paid 
nore  than  expenses. 

le  vein  mining  has  been  carried  on  in  the  county  during  the  year, 
le  first  smelting  works  in  the  Territory  have  been  erected  in  the 
K>rhood  of  Pioneer  City,  to  smelt  the  ores  of  the  Duncan  and 
la  ledges,  which  carry  silver-bearing  galenas.  1  have  been  unable 
n  whether  the  undertaking  has  been  a  success. 
n  the  placers  in  the  northern  part  of  Idaho  I  have  only  returns 
duction  from  Oro  Fino,  in  Shoshone  county.  This  district,  once 
prosperous,  has  now  only  a  small  population,  and  the  diggings  are 
r  worked  out.  Production  from  July,  1868,  to  July,  1869,  $400,000, 
neness  varying  from  .780  to  .820. 

^ence,  in  Nez  Perc^  County.  Production  during  the  same  time, 
lOO.    Fineness,  .660  to  .705. 

City,  northern  part  of  Nez  Perc6  County.  Production,  8210,000. 
ess  .840  to  .865. 

IT  Water  Station,  on  the  river  of  same  name.  Production, 
KM).    Fineness,  .820  to  .870. 

ke  and  Salmon  Rivers,  (bar  mining.)  Production  of  both,  $120,000. 
old  found  in  the  Snake  River  bars  is  from  .820  to  .830  fine ;  that 
the  Salmon  River,  .825  to  .860. 

isiderable  excitement  was  aroused  during  last  summer  by  the 
rery  of  rich  placers  on  Loon  Creek,  Oro  Grande  district.  Loon 
:  is  a  tributary  of  the  Middle  Salmon  River,  distant  one  hundred 
from  Leesburg,  and  nearly  due  south  of  that  place.  The  distance 
old  Fort  Lemhi  is  one  hundred  and  twenty  miles,  and  the  trail 
in  a  southwestern  direction  over  an  exceedingly  rugged  country. 
Hpm  road  is  said  to  be  nearly  impracticable,  and  everything 
^^uj  for  the  camp  had  to  be  packed  by  mules  so  far.  The  bed 
is  a  blue  quartzy  slate,  and  the  principal  pay  streak  is  lying  imme- 
^J  on  it  and  only  a  few  inches  thick.  The  gold  is  very  coarse,  of  a 
color,  and  occors  rather  "spotted." 
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Another  rich  district  is  reported  to  have  been  discovered  about  m- 
enty  miles  northeast  of  Loon  Creek,  and  still  another  between  Warren's 
Camp  and  the  Salmon  Biver,  about  ten  miles  irom  the  former  place. 
No  particulars  have  been  received. 

These  three  discoveries  nearly  depopulated  some  of  the  more  sonthern 
counties,  especially  Boise,  and  attracted  a  large  number  fh>m  Montana. 
According  to  the  latest  news,  however,  the  excitement  has  somewhat 
abated. 


SECTION  v.— MONTANA. 


CHAPTER  XL. 

GENERAL    REMARKS. 

fot  quite  seven  years  ha\e  elapsed  since  the  Territory  of  Montana 
s  first  organized  as  a  distinct  political  organization.  The  discovery 
jold  on  Gold  Creek  in  1862,  and  particularly  that  of  the  Grasshopper 
»gings  in  the  fall  of  the  same  year,  first  set  in  motion  the  tide  of  im- 
^tion  toward  the  region  embraced  in  this  title.  The  progress  of  the 
Titory  during  the  short  period  of  her  existence  is  only  equalled  by 
\t  of  California  after  the  days  of  1849.  The  wonderful  gold  deposits 
reloped  by  the  early  pioneers,  while  adding  largely  to  the  world's 
ck  of  precious  metals,  have  carried  population,  industry,  wealth,  and 
ilization  to  a  country  before  unknown  beyond  the  meagre  accounts  of 
renturers,  trappers,  and  explorers.  The  discoveries  of  Gold  Creek, 
nnack,  Alder,  Last  Chance,  and  Confederate,  form  the  principal  eras 
the  history  of  her  settlement.  Their  exploitation  seems  to  travel  in 
ircle.  Gold  Creek,  almost  immediately  deserted  for  Bannack,  is  to- 
y  the  most  promising  and  productive  gold  field.  A  second  and  more 
reful  examination  developed  paying  placers  remarkable  for  richness 
d  extent.  Bannack,  after  a  short  but  extraordinary  yield,  in  turn  for- 
ten  for  Alder,  is  again  yielding  largely,  owing  to  the  introduction  of 
draalics,  and  when  she  has  passed  her  zenith  of  productiveness  it  is 
r  to  expect  that  the  Capital  ditch  will  be  completed,  insuring  a  second 
Iden  harvest  from  the  Yimous  Alder  Gulch. 

No  former  year  opened  with  greater  promise  of  increased  productive- 
8s  than  the  last.  Work  in  the  plaeers  had  been  in  a  measure 
stematized:  the  necessary  drains  for  deep  diggings  constructed  and 
e  system  of  ditches  considerably  extended.  Owing  to  an  unparalleled 
oath  and  the  consequent  scarcity  of  water,  these  great  expectations  were 
i  realized.  A  large  number  of  claims  depending  upon  natural  water 
id  to  be  laid  over  entirely,  and  in  those  supplied  from  larger  streams 
'  means  of  ditches,  the  quantity  was  entirely  inadequate  to  the  wants 
the  miners. 

SYSTEMS  OF  MININa 

In  placer  claims  the  system  of  mining  pursued  is  of  course  dictated  by 
le  nature  of  the  deposit — stripping,  where  the  gravel  is  only  covered  by 
thin  layer  of  soil;  and  drifting,  where  the  amounted  subjacent  alluvium 
too  great  to  be  removed  economically.  In  the  separation  of  the  gold 
om  the  gravel  every  method  has  its  representative.  The  primitive 
in,  rocker,  and  long  tom  have  nearly  passed  out  of  existence,  and 
hexe  the  confirmation  of  the  ground  will  permit,  hydraulic  washings 
Qd  bed-rock  flumes  are  being  rapidly  introduced. 
Vein  mining  is  too  much  in  its  infancy  to  present  any  remarkable 
ttlures.  With  a  few  notable  exceptions  work  hioA  not  advanced  beyond 
laftSy  tuniiels,  and  short  levels.  The  shafts  are  usually  made  to  follow 
le  dip  of  the  vein.  The  ore  and  rock  are  hoisted  by  cars  and  buckets. 
i  five  mines  rteaia  is  the  motive  power;  in  the  balance  the  work  is 
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(lone  by  horse- whims  and  windlasses.  The  system  of  sloping  is  nsaally 
adopted  more  with  reference  to  immediate  returns  than  final  economic 
resists.  In  one  instance,  at  least,  this  short-sighted  policy  was  carried 
to  an  extent  which  would  have  disgraced  even  Mexican  ignorance  and 
avidity,  resulting  in  the  temporary  destruction  of  the  mine  and  the 
financial  ruin  of  its  owners. 

Of  late  more  pnidence  is  exercised  and  some  attention  paid  towaid 
establishing  ore  reserves. 

In  blasting  nitroglycerine  has  lately  been  introduced,  but  the  term  of 
probation  is  as  3'et  too  short  to  speak  advisedly  of  results. 

PBOCESSES. 

The  stamp-mills,  by  which  the  reduction  of  the  gold  quartz  is  per- 
formed, are  nearly  all  of  the  California  pattern,  differing,  however, 
widely  in  the  results  which  they  achieve. 

The  stamps  Jire  usually  arranged  in  batteries  of  five  each.  Their 
weight  ranges  from  500  to'700  pounds;  and  they  are  geared  to  drop  from 
50  to  80  times  per  minute. 

Practical  mill  men  have  pretty  generally  arrived  at  the  conclusion 
that  a  short,  quick  drop  is  most  effectual.  It  keeps  the  finer  material 
in  the  batteries  in  constant  motion,  permitting  it  to  escape  as  soon  as  it 
is  fine  enough  to  pass  through  the  screen  on  the  copper  plates  without 
wasting  power  in  further  reduction  unnecessarily.  A  few  mills  aie 
furnished  with  pans,  but  in  the  majority  the  accessory  machinery  ooi- 
sists  of  one  or  two  arrastras  to  rework  the  blanket  tailings.  For  &»• 
gold  quartz,  copper  plates  and  arrastras  have  been  found  sufficient  to  ; 
obtain  good  results.  Deeper  stopings,  with  an  increased  percentage  of 
sulphurets,  will  undoubtedly  necessitate  more  complicated  machinery  and 
processes. 

PAN  PBOGESS. 

I 

The  only  pan  process  for  silver  ore  was  used  in  the  James  Stuart  mil , 
at  Flint  Creek.  For  this  purpose  the  mill  (I0-stamp)d8  provided  vitkl 
six  Wheeler  pans  and  two  concentrators.  No  very  definite  process  wi^ 
adopted,  as  tlie  amount  of  salt  chemicals  was  constantly  being  changed 
to  suit  the  varying  character  of  the  ore.  From  sixty  to  seventy  per 
cent,  of  the  silver  in  the  ore  was  saved. 

DIEECT- ACTING  STEAM  STAMPS. 

A  mill  of  this  character  was  erected  near  Unionville.  If  successU 
and  serviceable,  its  compactness  and  comparative  cheapness  would lin^io^ 
made  it  particularly  valuable  in  Montana,  and  the  results  which  could  be 
obtained  with  it  were  awaited  with  considerable  interest.  XTnfortiniaitetf 
the  mill,  after  a  short  trial  run,  was  very  suddenly  de8tro3red  byte' 
According  to  general  opinion  the  mill  was  a  failure.  Whether  thurii 
suit  was  tiie  consequence  of  inherent  fault-s  in  the  mechanism  or  iIDpc^ 
feet  erection,  is  difdcult  to  determine. 


SMELTING. 


Furnaces  for  the  reduction  of  silver  and  copper  ores  have  been  ereetai  i 
at  Mill  Creek,  Argenta,  Bannack,  Jefferson,  and  Batter.    Detailed  et^ 
tistics  of  their  operations  will  be  given  in  the  appropriate  places.    Upoa  < 
the  whole,  their  construction  has  met  with  but  partial  eocoesa.    Id  tUl  : 


( 
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thod  the  item  of  labor  forms  an  important  figure;  and  ores  to  be  re- 
ced  saccessfolly  mast  be  of  extraordinary  richness  to  overbalance  the 
rh  price  of  labor  incident  to  a  new  mining  country.  To  eliminate  the 
x^ious  metals  from  the  ore  with  any  degree  of  economy,  a  sufficient 
tJentage  of  lead  is  necessary.  In  this  direction  smelting  met  a 
ious  impediment  in  a  peculiar  feature  of  the  veins,  the  ore  of  which  it 
8  proposed  to  reduce.  In  many  of  them  the  ore  at  the  surface  con- 
ted  of  pure  argentiferous  galena  and  was  hence  easily  and  profitably 
rked,  but  the  amount  of  lead  rapidly  decreased  to  a  minimum  of  one 
ten  i)er  cent^  at  a  depth  of  from  50  to  100  feet.  The  universality  of 
s  geological  phenomenon  seems  to  point  to  some  general  law  of  ore 
tribution,  although  it  is  difficult  to  conceive  how  the  filling  out  of  the 
n  beneath  the  water  level,  in  widely  extended  localities,  can  be  affected 
le88  or  greater  depth.  Smelting,  ere  long,  will  form  one  of  the  most 
portaiit  branches  of  the  mining  industries,  and  this  period  will  be 
stened  by  the  introduction  of  a  thorough  system  of  concentration, 
»reby  avoiding  the  fusion  of  barren  rock. 

AGEICULTURE. 

According  to  the  surveyor  general's  report  the  Territory  contains 
,000,000  acres  of  agricultural  and  69,000.000  acres  of  grazing  land. 
le  productions  for  the  year,  according  to  tne  same  authority,  are : 

Valne. 

heat $900,000 

iley  and  oats 500,000 

tatoes 1,000,000 

qr 200,000 

ttfo 450,000 

nlrQ  vegetables , 75,000 

oltrv  and  eggs 100,000 

itter,  cheese,  and  milk 400,000 

Actual  experience  has  demonstrated  the  entire  success  of  agricultural 
malts,  and  a  largely  increased  area  of  land  is  annually  broken  up  by 
m  plow,  producing  abundant  crops  of  wheat,  barley,  oats,  and  vegetables. 
»  tiie  stranger  the  agricultural  resources  of  Montana  are  more  remark- 
llle  than  her  mineral  wealth,  because  more  unexpected  in  so  northerly 
vegion. 

The  Territory  contains  a  system  of  beautiful  valleys,  separated  from 
Kh  other  by  mountain  ranges  and  spurs.  Among  them  the  Bitter 
Soot,  Deer  Lodge,  Gallatin,  Madison,  Stinking  Water,  Beaverhead, 
Mckly  Pear,  and  Jefferson  are  the  most  important,  having  annually 
idded  abundant  crops  of  the  hardier  cereals  since  their  settlement. 
Mde  these  there  are  numbers  of  smaller  valleys,  capable  of  producing 
fHything  indigenous  to  the  Northern  States. 

As  a  grazing  country,  Montana  stands  pre-eminent.  Horses,  mules, 
iMe,  and  sheep  thrive  well  in  the  valleys  and  on  the  foot-hills.  The 
Midi-grass  upon  which  they  subsist,  owing  to  the  dryness  of  the  atmo- 
fhere,  does  not  become  withered  and  sapless  during  the  winter,  but 
vuuns  in  the  highest  degree  nutritious.  It  undoubtedly  possesses 
uie  fattening  qualities  as  it  stands  on  the  table  lands  in  midwinter  than 
ke  best  hay  firom  the  bottom  lands,  and  in  wet  years  the  growth  is  so 
hnriant  that  much  of  it  is  mown  for  hay,  the  quality  of  which  is  little 
K  aiy  inferkMT  to  sheaf  oats.  The  grass  in  the  bottom  lands  resembles, 
If  it  is  not  identical  with,  the  prairie  grass  of  the  States.  Considerable 
Md  cloTer  grows  among  it,  and  timothy,  when  sown,  does  very  well. 
Be  abondanoe  of  these  grasses  and  their  extraordinary  fattening  qaal- 
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ities  in  connection  with  mild  winters — ^which  do  not  necessitate  the  feed- 
ing of  stock  during  more  than  every  fourth  or  fifth  winter — render  the 
Tenitory  one  of  the  very  best  on  the  continent  for  raising  stock  of  all 
kinds. 

CLIMATE. 

It  is  a  well-known  fiict  that  climate  does  not  always  depend  upon 
latitude  or  altitude,  and  that  the  same  isothermal  line  traverses  localitiei 
differing  widely  in  these  respects.  The  experience  of  the  inhabitanti, 
as  well  as  meteorological  observations,  have  established  the  fact  that  the 
climate  in  the  valleys  of  Montana,  though  situated  further  north,.i8  not 
any  colder  than  that  of  the  Middle  States,  and  that  only  in  the  mon 
mountainous  regions  the  average  temperature  is  lower  than  in  the  New 
England  States. 

Locally  the  climate  is  very  varied  and  changeable,  yet  such  is  the  dij- 
ness  and  purity  of  the  air  that  these  sudden  alternations  of  heat  voA 
cold  are  scarcely  noticed,  and  do  not  have  any  injurious  effects  ou  urn 
or  beast.  It  is  not  unusual  for  the  thermometer  to  rise  30  and  40  degreei 
between  morning  and  noon,  and  fall  as  much  between  noon  and  9  p.aL, 
in  both  winter  and  summer:  the  fluctuations,  however,  being  gi-eaterii 
winter  than  in  summer.  The  days  in  winter,  with  few  exeeptious,  m  ; 
not  too  cold  to  render  out-door  work  i)leasant  and  agreeable,  althoqjh  j 
they  usually  make  a  suspension  of  placer-mining  necessary. 

The  following  sketch  of  tempeniture  and  climate  of  the  past  few  yean  j 
is  from  the  pen  of  Granville  Stuart,  and  taken  from  the  Xew  North-  j 
west  newspai)er :  ] 

Durinc  the  wiDter  of  1857-58  snow  did  uot  remain  more  than  a  few  days  iu  the  fit : 
leys  of  Deer  Lod^e,  Bitter  Root,  Big  Hole,  Beaver  Head,  Stinkin^r  Water,  Ji-tt'em^  ' 
Madison,  GaUatin,  Prickly  Pear,  Ten  Mile,  and  Flint  Creeks.  The  cold  was  uot  iiiten^  ] 
except  for  a  few  day9  in  December  and  January.  Cattle  and  horses  in  the  open  ai^ ; 
without  any  fee<l,  except  such  as  they  got  on  the  prairie,  gained  steadily  in  condite 
all  winter,  and  came  out  fat  in  the  spring.  The  winters  of  1858-*59  and  18r»9-'60  iwt* 
very  similar,  averaging,  probably,  a  little  colder  and  a  little  more  snow,  but  qiili 
pleasant  in  the  main.  The  winter  of  1800-*G1  showed  a  gradual  iucreaae  in  coidni^ 
snow  over  the  former  years,  but  still  stock  did  well,  and  the  winter  would  not  hMfl 
been  called  a  bad  one  in  Iowa  or  Illinois.  The  winter  of  1861-'62  was  one  of  greit  mH 
unusual  severity,  and  snow  falling  from  the  depth  of  six  inches  to  two  feet,  varyiof  li| 
the  different  valleys,  and  in  different  parts  of  the  same  vaUey — the  points  of  leai»t  ^f^ 
in  the  respective  valleys  being  from  Willow  Creek  to  Scarkaho  Creek,  (above  MM 
Owen,)  in  the  Bitter  Root  Valley;  from  the  Race  Track  to  the  "Deer  Lodge," in 
Warm  Springs,  in  Deer  Lodge ;  from  the  "  Backbone  "  down  to  the  mouth  of  the  iitv< 
on  Big  Hole :  from  Little  Beaver  Heiul  Rock  down  the  river  to  the  month  of  PipertM% 
Creek,  and  the  lower  portion  of  Stinking  Water  Valley:  the  valley  of  White  Tail  Dam 
Creek ;  the  valley  of  North  Boulder  Creek,  and  of  the  Three  Forks  of  the  MissoiiriMfl 
vicinity;  Crow  Creek  Valley  and  the  lower  end  of  Prickly  Pear  Valley.  At  any  111; 
all  of  tliese  points  it  is  unusual  for  suow  to  lie  for  more  than  a  few  days,  even  '  '  ' 
the  severtwt  winters.  I  have  observed,  however,  that  the  fall  of  snow  ia  very  cai 
and  irregular.  For  instance,  the  deposit  of  snow  in  a  given  locality  may  be  qnite 
during  a  bad  winter,  and  in  the  following  one,  oven  though  much  milder,  the  i 
fall  at  that  \Hniit  will  be  double  or  treble  as  much,  wliile  some  other  points.  wUAj 
had  deep  huow  during  the  Urst,  will  be  comparatively  free  from  it  during  the  smnAI 
winter.  This  is  more  especially  noticed  in  the  higher  valleys  and  in  the  passes  kiif 
ing  from  one  to  another. 

The  winter  of  1862-'63  was  nearly,  perhaps  qnite,  as  mild  as  that  of  1857,  and  taUqf 
the  country  as  far  as  Salt  Lake,  it  was  milder,  for  wagons  drawn  by  both  horwftaH 
oxen  made  two  trips  in  midwinter  from  Baunack  City  to  Salt  Lake  and  back,  loaM 
with  provisions  ana  tools,  without  being  incommoded  by  snow  or  severe  cold.  Tli%] 
however,  is  a  feat  that  has  not  lieen  accomplished  since,  many  parties  losiog  bip 
numbers  of  cattle  and  mules  in  trying  to  make  one  trip  in  the  three  saceeedin^  wintcOLi 
Tlio  mercury  iu  Deer  Lodge  fell  no  lower  than  V/P  below  zero,  and  that  was  m  a  staK 
on  the  23d  and  24th  of  October.  The  winter  of  ld63-'64  was  bat  little  infisxiorto  W 
preceding  one,  snow  1^'iug  but  few  days  at  a  time  in  the  TaUejrSy  aJthongh  it  vp 
deeper  on  the  mountains,  and  the  weather  averaged  considerably  colder.  A  serov 
storm  of  wind  and  driving  snow  occurred  January  7,  in  wUoh  tfa«  meroiuy  fell  toZF 
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x>f  but  the  cold  snap  only  lastcxl  about  a  wcu'k.  TLo  winter  of  18«>4- Co  showeil 
fed  degree  of  cold  und  snow  ui^iiin.  The  therinonietor  fell  ti>  :{4'-'  below  zero 
recoldduring  Doconilier  and  January,  but  the  snow  was  not  bad  until  March, 
lich  mouth  moro  fell  than  in  all  the  rest  of  the  winter,  and  the  inercurv  fell 
^^.  Daring  this  o:»hl  snap  occurred  the  Htaiiipede  to  Ophir  Gulch,  (Blackfoot 
which  many  jwrsous  wore  fro/^•n — the  only  wou<ler  is  that  many  did  not 
tright,  for  they  were  po  -dy  ehul  ii:u\  without  any  shelter.  Stock  did  well 
19  winter. 

iter  of  ld6&-'66  was  quite  severe  in  the  hist  half,  snow  lying  in  the  valleys 
,  accompanied  by  intense  cold,  reaching  34^  degrees  Im>1ow  ziiro,  with  violent 
1  driving  snow  for  some  weeks.  Xo  stock  (lied,  how«ver,  this  winter.  The 
1966-'67  was  very  mild  up  to  the  *24th  of  DoccMubcr,  with  no  snow.  It  then 
mow  and  get  cold,  and  fnnu  that  time  luitil  Ai>ril,  it  was  the  woi*st  winter 
in  the  country.  Snow  was  about  twenty  inches  deep  in  the  lower  half  of  tlio 
1  from  ten  to  twelve  inehei)  in  the  upper  portion,  with  a  very  unusually  long 
utinucd  cold  varying  from  10^  to  ^2-  below  zito.  The  month  of  Mari'h  was 
territic,  twentyiight  out  of  the  thirty-one  days  bciug  btdow  zero,  being,  I 
ithont  precedent  in  any  country' ;  yet,  strange  an<l  incredible  as  it  may  seem, 
ttle  died,  although  few  of  thi^m  had  any  hay  or  grain  and  no  shelter,  except 
•B  along  the  stri'ams — no  horses  dietl.  The  wint^-r  of  1867-'()8  w»is  compara- 
l,  witli  bat  little  snow.  Coldest  day  IW  Ih>1ow  zero  ;  no  sutlering  among  the 
A8  abundaut  and  not  covered  with  snow  ;  no  sleighing  in  Deer  Lodge  during 
winter;  the  valley  dry  and  dusty;  the  same  being  the  ease  pretty  nnich  all 
Vrritory.  The  winter  of  1868-^0 J  was  about  the  same  as  those  of  lri57-'5rt 
d3y  being  almost  no  winter  at  ^11  considering  the  hititude  and  great  altitude 
ntT>'  generally.  No  snow  of  any  consequence  ;  not  enough  for  sleighing  in 
e.  Stock  of  all  kinds  wintered  fat  without  being  fed  or  housed.  Nearly  all 
at  waA  cut  in  Deer  J^xlge  was  kept  over,  it  not  l>eing  necessary  to  use  it. 
,n  annual  tempeniture  of  18(57  and  IS'oS  was  :VJf^  Fahrenheit.  That  of  1809 
out  42^,  it  being  a  year  of  unprecedented  drought  and  unusually  warm ;  no 
trical  record  kept  during  former  years.  The  summer  of  1857  was  dry  ;  no 
•kept:  1855,  rather  wet ;  1859,  dry;  1860,  dry;  1861,  wet;  186-2,  very  wet; 
dr>-;  1864,  neither;  1865,  rather  wet ;  1866,  very  wet ;  1867,  very  wet ;  1868, 
;  i8j9,  dryest  of  all. 

f  meteorological  observationH  kept  hg  GranriUv  Stuart,  at  Deer  Lodge  City^  latitude 
ongitude  IV2P  40',  altitude  4,240  feetf  beginning  November,  18f)7,  and  ending  Julg, 

athly  average  is  as  follows :  NovembtT,  1867,  30^'- ;  December,  18157,  24'^ ; 
Itttid,  1^^  below  zero ;  Febnmry,  25^  above>  zero ;  March,  iir>f -  above  zero ; 
;  May,  47^;  June,  59i'^  ;  July,  61"^;  August,  50-  ;  8<'pteml)er,  50^  ;  October, 
ige  for  the  year,  39^^.  The  three  spring  months  average,  41^^ ;  the  summer 
If-  ;  the  autumn,  401^*^  ;  winter  months,  16^". 

IT,  1868,  28^  ;  December,  2i|^ ;  January,  1869,20,<n-  ;  February,  24^° ;  March, 
,  421^0 "';  May,  58^*^ ;  June,  64^^;  July,  6('4-.  The  winter  months  average 
prin^  moutlis  43^*^  ;  and  the  summer  months,  (counting  August  at  the  hist 
,  which  is  too  low  for  this  year,  it  being  much  warnuir,)  63i^^. 
he  rate  of  42p  mean  annual  average  Un-  this  year,  estimating  the  months  to 
eir  last  year's  average,  Avhich  is  evidently  too  low,  as  it  is  nnicli  warmer, 
lest  ilay  of  1868,  30*^  below  zero;  warmest,  89^  in  the  shade  ;  113*^  in  the  sun. 
and  one-foarth  inches  of  snow  fell  (iu  17  ditfereut  storms)  in  the  winter  of 
ot  including  what  fell  in  storms  and  melted  as  it  fell  ;  greatest  depth  at  any 
boat  2i  inches,  which  lasted  only  a  few  days.    No  sleighing  at  all.    No  rain 


md  three*fonrths  inches  of  snow  fell  (in  14  different  storms)  during  the  winter 
Vnot  including  what  fell  in  stonns  and  melted  as  it  fell ;  the  greatest  de^>th 
time  iUM>at  2  inches,  but  only  lasted  a  few  days  also.     Had  no  sleighing 


in  1839:  May,  1  inch;  June,  1  inch;  July,  i  inch;  August,  fl, ;  September, 
3r  (to  15)  none. 

ns's  Northern  Pacific  Railroad  Report,  the  following  aceount,  kept  at  Foi-t 
fer  Root  Valley,  Montana  Territory,  (75  miles  due  Avest  of  Deer  Lodge*,)  in 
ren: 

tar  October,  44^^ ;  November,  35|o  ;  D»>oeinbor,  28^^  ;  January,  18,5,5,  311^  ; 
30|<^ ;  March,  *i7^^  ;  April,  iirst  half,  44f '^ ;  which  shows  an  average  for  the 
in  months  of  40^^  ;  winter  months,  'SOj^^  ;  and  two  first  spring  months,  41  - ; 
vrsthat  winter  to  have  been  still  warmer  than  either  of  the  two  last.  Thf* 
f  Port.  Owen  is  a  little  less  than  Deer  Lodge ;  the  fall  of  snow  is  about  the 
icb  ]iolnt.  The  winters  are  a  little  warmer  in  D;'er  Lodge,  but  frosts  are  of 
uut  ocearreiioe  in  the  spring  and  autumn. 

I  Ex.  Doc  207 17 
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^amotion  nf  the/lguru  in  the  column  headed  *'  Monthly  mean  force  qf  the  toind." — ^Number  1  denotes 
y  of  loM  tliAn  5  miles  an  hoar ;  number  2,  between  5  and  10  miles  au  hoar ;  number  3,  between  10 
miles  an  hour;  number  4,  between  15 and  20  miles  an  hour ;  number  5,  between  20  and  30  miles  nu 
number  6,  between  30  and  40  miles  an  hour ;  number  7,  between  40  and  50  miles  an  hour ;  number 
r<ren  50  and  60  miles  an  hour ;  number  9,  between  60  and  70  miles  au  hour;  uubiber  10  great<^r 
}  miles  an  hour.  * 

'€tnati*>n  of  thejiaurc*  in  the  column  headed  "  Monthly  average  of  amount  of  eloudinees.''* — 1  denotes 
1-10  covered  witn  clouds ;  2  denotes  a  sky  2-10  covered  with  clouds,  and  so  on  ;  10  meaning  a  sky 
y  overcast. 

immaries  of  observations  kept  at  other  points  did  not  come  to  hand 
me  for  insertion.  It  is  proper  to  observe  here  that  Fort  Shaw  is 
>f  the  coldest  points  in  the  Territory,  and  that  the  climate  of  Dear 
^e  is  not  as  mild  as  Beaverhead,  Jefferson,  Gallatin,  Hell  Gate,  and 
jr  Root  Valleys. 

TIMBER  AND  COAL. 

ily  those  aware  of  the  great  consumption  of  timber  in  a  mining 
try  can  appreciate  the  importance  of  an  adequate  supply  of  the 
u  Fortunately  Montana  is  much  better  timbered  than  the  Territo- 
further  south,  although  the  forests  are  chiefly  confined  to  the  moun- 
ranges.  Pine,  fir,  and  spruce  abound  in  the  mountains  and  ciiuons, 
small  growths  of  balsams,  alders,  willows,  and  aspens  are  found  in 
ralleys  in  the  neighborhood  of  larger  streams.  In  the  immediate 
lage  of  active  mining  operations  the  supply  is  rapidly  diminished 
transportation  from  a  greater  distance  is  necessary;  but  the  other- 
inexhaustible  supply  is  more  seriously  thre^atened  by  extensive 
^t  tires.  During  the  past  dry  summer  these  have  been  particularly 
itrous,  blackening  an  immense  belt  of  country.  The  most  charita- 
ixplanation  of  their  origin  ascribes  them  to  carelessness  or  natural 
lomena,  as  it  is  difficult  to  conceive  the  degree  of  wantonness  and 
iny  necessary  to  undertake  the  intentional  destruction  of  magnifi- 
forests. 

lal  has  been  found  in  all  parts  of  the  Territory;  among  the  principal 
t8  are  Boreman,  in  Gallatin  County,  near  the  Dearborn,  in  Green- 
Gulch,  at  Argenta,  Bannack  Summit,  Birch  Oree)c,  &c.,  and  there- 
ery  reason  to  suppose  that  patches  of  coal-bearing. strata  will  be 
)vered  in  nearly  all  the  valleys.  The  coal  belongs  to  the  lignite 
p.  it  is  already  used  to  a  considerable  extent  in  the  cities  as  fuel, 
^lacksmithing,  and  for  the  manufacture  of  gas.  It  occurs  in  beds  of 
two  to  six  feet  in  thickness  and  can  be  easily  and  cheaply  mined. 
je  deposits  are  destined  to  form  an  important  factor  in  the  future 
strial  progress  of  the  country,  and  it  is  to  be  doubly  regretted  that 
(roment  legislation  at  present  actually  forbids  their  development. 
ally  explain  this  I  give  the  text  bearing  on  the  subject  of  "  An  act 
the  disposal  of  coal  lands  and  of  town  property  in   the  public 

my 

'U  emacted  b^  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
neat  astembled,  Tht»t  in  the  case  of  any  tracts  embracing  coal-beds  or  coal-fields 
itoting  portions  of  the  public  domain,  and  which  as  mines  are  excluded  from  the 
Bptiou  act  of  1841,  an(t  which  under  past  legislation  are  not  liable  to  ordinary 
4e  entry,  it  shall  and  may  be  lawful  for  the  President  to  cause  such  tracts  in  suit- 
kgal  Mubdivisions  to  be  offered  at  public  sale  to  the  highest  bidder,  after  public 
e  of  not  leas  than  three  months,  at  a  minimum  price  of  |iO  per  acre,  and  any  lands 
lioi  disposed  of  shall  thereafter  be  liable  to  private  entry  at  said  minimum. 

r  supplementary  act  of  March  3, 1865,  it  is  true,  coal-beds  actually 
(ed  for  commercial  purposes  anterior  to  that  date  do  not  come  under 
^rovimous  of  this  act,  but  permission  for  their  entry  at  the  minimum 
IB  gnmted.  With  one  exception  none  of  the  coal  deposits  of  Mon- 
oome  under  the  provisions  of  this  supplementary  act.    Thie  di&- 
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coverers  are  actually  debarred  from  developing  their  mines,  a«  a 
money  expended  or  labor  performed  in  opening  them  will  only  serve 
increase  the  amount  to  be  paid  finally  when  they  are  put  up  at  auctj 
regardless  of  any  improvements  they  have  made  or  vested  rights  wh: 
thej'  may  have  acquired.  In  addition  it  must  be  remembered  tl 
years  must  expire  before  many  of  the  coal  deposits  can  be  surveyed,! 
during  all  that  time  their  wealth  must  remain  untouched.  This  state 
affairs  requires  the  early  attention  of  Congress. 

An  enlightened  policy  of  political  economy  demands  the  early  eit 
guishment  of  the  government  title ;  possession  and  title  to  the  coal  lai 
in  suitable  subdivisions  and  at  a  reduced  minimum  price  should  beg 
ing  to  those  willing  and  desirous  to  open  and  work  them,  thereby  addi 
to  the  industrial  resources  of  the  Territory  and  country  at  large. 

LABOR. 

The  rates  of  wages  in  Montana  range  from  $3  to  87  per  day,  v 
exceptional  higher  rates  to  experienced  miners  for  difficult  work, 
is  not  probable  that  there  will  be  any  further  material  decline  until  i 
cost  of  living  is  reduced  by  the  completion  of  the  North  Pacific  r 
road.  For  the  coming  season  an  advance  is  much  moi*e  probable, 
with  a  moderate  supply  of  water  only,  the  number  of  laboi'ers  iu 
country  will  be  entirely  inadecpiate  to  the  demandsof  the  placers  unl 
reinforced  by  a  heavy  immigration  from  the  States. 

Some  2,000  to  3,000  Chinese  are  domiciled  in  the  Territory.  Si 
the  completion  of  the  Union  Pacific  railroad  to  a  point  about  200  mi 
distant  from  the  southern  boundary  has  materially  decreased  the  d 
culty  of  reaching  the  Territory,  it  is  reasonable  to  expect  that  tt 
numbers  will  rapidly  incrcjise.  They  are  exclusively  engaged  iu  ph 
mining  and  in  the  performance  of  domestic  duties,  such  as  coold 
washing,  &c. 

The  Chinese  work  their  own  placer  claims,  either  taking  up  abiiDdoi 
ground  or  purchasing  claims  too  low  in  yield  to  be  worked  \}T(Atd 
by  white  labor.  The  ground  thus  obtained  sometimes  turns  out  to 
T'ery  valuable," but  usually  they  work  or  rework  only  wliat  would  od 
wise  remain  untouched.  Their  introduction  on  paying  claims  and  tl 
competition  in  the  labor  market  has  hitherto  been  stoutly  opiNXsed 
the  whites.  They  are  frugal,  skillful,  and  extremely  industrious.  I 
quently  maltreated  by  evil-disposed  whites,  they  I'arely,  if  ever,retalii 
Their  quarrels  are  confined  to  themselves  and  are  usually  the  I'esoli 
too  much  opium.  Their  status  in  the  industrial  system  forms  ow 
the  most  important  questions  which  agitate  the  western  commanil 

Although  the  contrary  is  stated  to  be  the  fact,  I  am  satisfied,  b 
careful  inquiry,  that  the  Chinese  in  this  Territory  are  not  eooliei 
living  in  a  state  of  slavery.  A  portion  of  their  earnings  may  be  retau 
to  refund  passage  money,  but  even  this  I  consider  doubtful  They  M 
to  be  their  own  masters,  only  associating  together  for  mutual  assikai 


CHAPTER  XLI. 

NORTHERN  PACIFIC  RAILROAD. 


The  following  is  a  contribution  on  this  subject  by  W.  Miliier  Bobtf 
esq.,  an  engineer  who  was  engaged  in  different  sonreys  nade  tx  i 
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lady  and  who  is  not  personally  interested  in  either  of  the  routes  now 
nder  consideration : 

The  precise  ronte  of  the  proi>osed  Northern  Pacific  railroad  has  not 
jen  determined.  The  charter  of  the  company  defines  the  limits  of  the 
wintry  in  which  it  may  be  located  to  be  between  the  45th  and  49th 
agrees  of  north  latitude;  and  within  this  limit  surveys  and  recon- 
lissiiuees  have  been  made  at  different  perio<ls  by  the  [Jnited  States 
>vernment  and  by  the  Northern  Pacific  liailroad  Company,  under 
ithority  given  by  act  of  Congress. 

In  a  general  way  it  may  be  said  that  this  line  of  railroad  is  to  extend 
om  the  west  end  of  Lake  Superior,  about  latitude  47°,  to  the  Pacific 
cean,  about  the  same  latitmle,  (irossing  the  Rocky  Mountains  in  Mon- 
.na  Territory  somewhere  between  latitude  45^  50'  and  47^  10',  striking 
le  waters  of  the  Pacific  coast  by  one  prong  extendhig  to  Paget  Sound 
mI  by  another  branch  down  the  valley  of  the  Columbia  River,  connect- 
g  with  Portland,  Oregon,  and  with  the  ocean. 

There  is  a  choice  of  two  principal  routes  from  the  east  approaching 
16  Uo<-ky  Mountains :  one  following  the  valley  of  the  main  Missouri 
>  the  Mountains ;  the  other  crossing  the  Missouri  and  pursuing  the  val- 
y  of  the  Yellowstone  to  a  favorable  divide  separating  it  from  the  Upper 
[issouri,  and  thence  along  the  headwaters  of  the  Missouri  by  the  way 
r  Gallatin  Fork,  to  near  the  Three  Forks  of  the  Missouri,  and  thencje  uj) 
» a  low  summit  on. the  main  ridge  of  the  mountains.  Some  interme- 
iate  alternate  routes  may  also  be  thereafter  examined. 
Until  it  shall  be  decided  which  of  these  general  routes  is  to  be  selected 
le  exact  place  of  crossing  the  mountains  cannot  be  designated,  the 

Kgniphy  being  such  that  different  pa^sses  will  be  suitable  for  the 
rent  routes ;  and  there  is  a  choice  of  passes  on  each. 

The  most  northerly  pass  likely  to  be  chosen  in  connection  with  the 
mre  northerly  route,  by  way  of  the  Missouri  and  its  Sun  River  or  Dear- 
oni  River  tributaries,  is  Cadot's  Pass,  which  is  about  latitude  47°  lO', 
rlule  the  most  southerly  in  connection  with  the  more  southerly  line  by 
he  vallev  of  the  Yellowstone  is  the  Deer  Lodge  Pass,  which  is  about 
ititude  450  50". 

Should  a  pass  be  chosen  with  reference  to  any  line  from  the  east,  such 
hoioe  will  determine  the  route  for  some  distance  westward  of  the  nmin 
ttge  of  the  mountains,  as  it  is  necessary  to  occupy  the  valley  of  some 
llbutary  of  the  Columbia  rising  in  the  mount<ains.  The  waters  of  the 
iKkfoot  branch  of  Clark's  Fork  of  the  Columbia  are  suitable  for  the 
northerly  lines,  and  the  waters  of  the  Hell  Gate  branch  lor  the 
southerly  lines. 

All  the  routes  from  the  Rocky  Mountiiins  westward  follow  some  trib- 
Itary  of  the  Columbia  and  ultimately  strike  its  main  valley  and  pass 
ioog  it  for  some  distance. 

From  the  point  on  the  Columbia  River  where  it  is  proposed  to  run 
Iwr  to  Puget  Sound,  there  is  again  a  choice  of  routes.  The  most  direct 
iMends  the  east  side  of  the  Cascade  range  of  mountains,  attaining  an 
rievation  of  three  thousand  feet  above  the  sea;  descending  thence  by  a 
bo^  heavy  gra<le  to  the  Sound.  The  other  and  longer  line  continues 
fcwn  the  immediate  valley  of  the  Columbia  to  the  Cowlitz,  and  follow- 
fcgthe  valley  of  that  stream.  Hanks  the  Cascade  range  and  passes  by  a 
^  [mrtage  over  to  the  waters  of  the  sound  at  its  southern  extremity ; 
ftus  avoiding  the  heavy  and  costly  ascent  and  descent  of  the  Cascade 
%iuitain« 

|.  The  shorter  nmtes  proposed  nmy  be  about  1,800  miles  from  Lake 
^periorto  Paget  Soond;  the  longer  ones  about  2,000  miles.     Lntil 
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more  extensive  and  more  accurate  surveys  are  made,  these  approxima- 
tions will  be  sufticieully  correct.  i 

The  region  between  the  great  valley  of  the  Missouri  and  the  inoatli 
of  the  Columbia  was  fii*8t  exploited  an<l  surveyed  by  order  of  the  United  1 
States  government,  by  the  celebrated  explorers  Lewis  and  Clarke,  in  the  i 
years  1804,  1805,  and'  1800.  Their  conscjientious  and  verj"  able  report 
depicts  with  remarkable  fidelity  the  general  features  of  the  extennve 
region  traversed  by  those  indefatigable  and  intelligent  travelers.  Of 
course,  their  examinations  were  made  without  reference  to  railroadis 
which  had  not  yet  been  introduced  to  the  world,  but  the  geographies 
and  topographical  information  they  collected  hsis  proved  to  be  biffhly 
useful  te  succeeding  surveyors  and  engineers,  who,  in  search  of  railrmd 
routes,  collated  therefrom  valuable  data  tor  modern  railroad  re[>ort8. 

At  a  much  later  period,  when  a  railroad  across  the  continent  lK»gaa 
to  be  regarded  as  really  practicable  and  advisable.  Congress  autborittd, 
about  1853,  a  survey  for  a  northern  line,  and  Governor  Stevens  wm 
placed  at  the  hetul  of  the  expedition.  The  very  complete  and  elaborate 
report  of  Governor  Stevens,  made  in  1853-'54,  contains  a  vast  fund  ol 
valuable  information  respecting  the  geography,  topograjihy,  geolo^, 
botany,  natural  history,  and  the  climatic  peculiarities  of  the  conntiy 
between  Lake  Superior  and  the  Pacific  Ocean ;  showing  among  otbtt 
important  matters  that,  owing  to  the  warm  equatorial  currents  of  water 
and  air  impinging  against  the  Pacific  coast,  the  climate  in  latitude  43^ 
to  48^  noith,  all  along  the  Pacific  slope  on  the  plains  of  the  Columbi% 
and  nearly  to  the  crest  of  the  Jtocky  Mountains,  is  greatly  amelioratfd, 
so  that  it  is  maiiy  degi*ees  milder  than  in  similar  latitudes  on  tk 
Atlantic  coast. 

In  1803,  by  order  of  Congress,  the  admirable  "  military  rpad''  report 
of  Captain  John  Mullan  was  published.  This  report  contains  in  detail 
much  valuable  data  applicable  to  the  investigation  of  railroad  roatM^ 
betw^eeu  the  waters  of  the  Missouri  and  Columbia.  Captain  MaUm 
spent  a  number  of  years  in  surveying,  and  in  constructing  miiitsir^'roadl' 
in  this  interesting  region,  and  also  made  special  railroad  surveys,  thaj 
results  of  which  are  given  in  a  very  satisfactory  shape  in  his  report    . 

Colonel  W.  W.  De  Lacey,  who  was  at  one  i)eriod  engaged  in  the  wu- 
veys  both  of  Governor  Stevens  and  Captain  Mullan,  has  since 
some  years  in  making  additional  examinations,  and  is  now  residing 
Helena,  in  Montana  Territory,    lie  has  furnished  some  useful  data, 
is  still  engaged  in  collecting  more,  relative  to  railroad  routes  crossiDgtlia 
Bocky  Mountains. 

Very  able,  and,  indeed,  exhaustive  preliminary  reports  have 
made  to  tlie  public,  and  more  recently  to  the  Northern  Pacific  Rail 
Company,  by  Edwin  F.  Johnson,  esq.,  the  company's   accompli 
chief  engineer.    The  preliminary  report  published  by  Mr.  Johnson  i 
1853,  nearly  seventeen  years  ago,  based  chiefly  upon  the  surveys 
maps  of  Lt3wis  and  Clarke,  and  other  exploration's,  and  upon 
spondeiice  with  unprofessional  parties  partially  acquainted  with 
country,  exhibits  evidence  of  a  vast  amount  of  careful  and  intdli 
study  of  the  whole  subject,  when  the  public  mind  was  yet  scarcely  pn^ 
pared  .to  appreciate  it ;  and  its  deductions  touching  the  probable  gencnl- 
chanvcter  of  the  Northern  Pacific  Railroad  route  have  been  wonderfiiQf' 
sustained  thus  far  by  later  surveys  and  reports.    In  1867,  the  samefA^ 
tleman  made  another  report  to  the  Noithern  Pacific  Railroad  CoinpaV» 
with  an  estimate  of  cost  upon  an  assumed  line  between  Lake  Sopeite 
and  Paget  Sound,  estimated  at  l,77o  miles.    Without  leoommeiHKif 
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any  precise  route  for  adoption,  that  reiK)rt  describes  the  route  on  which 
tlie  estimate  was  then  based,  as  follows : 

*•  The  Hue  thus  selected  for  an  estimate  of  cost  crosses,  after  leaving 
the  Missfssippi,  the  Red  River  of  the  North,  coimectini?  with  the  navi- 
jpation  upon  it ;  thence  it  contiiuies  to  the  Dakota  or  James  River,  which 
It  intersects  in  latitude  46j^o  nearly;  thence  the  line  continues  to  the 
Missouri  and  Yellowstone  Rivers,  crossing  the  former  in  the  vicinity  of 
the  site  of  old  Fort  Clark,  and  the  latter  in  the  latitude  of  47^°  north, 
nearly,  both  of  which  rivers  are  navigable  for  steamers  for  long  distances 
above  and  below  the  points  of  crossing ;  then(;e  along  and  north  of 
and  not  far  from  the  Yellowstone,  kee[)ing  to  the  south  of  the  divide 
whi4:h  8^|>arates  its  tributaries  from  those  of  the  Missouri,  to  near  the 
mouth  of  the  Bighorn  River,  and  thence  to  near  the  southern  extremity 
of  the  Judith  Mountiiins,  bearing  thence  northwesterly  between  the 
latter  and  the  Belt  or  Ginlle  Mountains,  passing  near  to  the  (rrand 
Falls  of  the  Missouri,  the  limit  of  steam  navigation  U]>on  the  latter  for 
the  hirger  class  of  river  vessels;  crossing  the  Missouri  above  the  falls ; 
thence  by  Cadot's  Pa^  in  the  main  range  of  the  liocky  Mountains,  fol- 
lowing the  valley  of  the  Cokalahiskit  or  Big  Blackfoot  River,  diverg- 
ing therefrom  by  LiindsdaleV  trail,  represented  a^s  pnu'ticable,  through 
mn  opening  to  the  valley  of  the  Jocko  River;  thence  down  the  Clark^s 
Kiver  \Tilley  to  the  Pend  d'Oreille  Lake;  thencje  southwesterly  to  the 
-,   Spokane  River,  and  along  the  southeasterly  si<le  of  the  great  Columbia 
-  Phiins  to  the  crossing  of  the  Columbia  River,  not  far  from  the  mouth  of 
|i.  tlie  Yakima  River;  thence  along  the  valley  of  the  latter  river  to  its 
f-  moarce  at  the  true  Snoqualmie  Pass  of  the  Ca>sciuie  mnge  of  highlands, 
I  Mm  alMive  described,  northwest  of  Lake  Kitchelus;  and  thence  to  Seattle 
^  OB  the  »boTfi  of  Paget  Sound. 

}       "The  branch  line  to  Portland  in  Oregon  leaves  the  main  line  near  the 
.Crossing  of  the  Columbia  River  on  the  west  side,  and  passes  down  the 
■  Jjuley  of  that  river,  as  represented,  to  its  termiiius  at  Portland,  on  the 
^nUamette  River,  a  short  distance  from  the  (.'olumbia  River.*' 

In  the  spring  of  ISiilO  Mr.  Johnson  made  another  report  based  in  part 
^^pon  surveys  which  had  been  made  under  his  direction,  running  out 
wiui  Lsike  8ui)erior  for  some  distance,  and  cii^stward  from  Paget  Sound 
"^krongh  the  passes  of  the  Cascade  range  of  mountains,  giving  an  e4»ti- 
of  cost  materially  lower  than  his  former  estimates  and  foundeil  on 
additional  data  he  had  obtained. 
In  the  summer  of  18G9,  Messrs.  Jay  Cooke  &  Co.,  bankers  of  Phila- 
delphia, having  been  invited  to  become  the  financial  agents  of  the  Xorth- 
Paeitic  Riiilroad  Company,  engaged  the  services  of  the  writer  as 
consulting  engineer,  in  company  with  others,  to  examine  and  re- 
to  them  on  thisroute  of  this  road.  The  examinations  were  made  at 
most  favorable  i>eriod  of  the  year,  during  the  months  of  June,  July, 
August  last,  and  the  reconnaissance  embraced  the  route  from  Paget 
ind  and  the  Columbia,  crossing  the  Rocky  Mountains,  to  the  Missouri 
Siver,  at  Fort  Benton,  and  also  over  to  the  valley  of  the  Upper  Yellow- 
f^  VIoiie.  U-ovemor  Marshall,  of  Minnesotii,  Philip  W.  Holmes,  esq.,  and 
^  bikers  made  a  reconnaissiiuce  of  the  country  between  Lake  Superior  and 
$  •he  Columbia  Eiver,  reporting  very  favorably:  and  (xCMieral  HjMicock 
^  ^ttminecl  the  Yellowstone  Valley,  confirming  tlie  previous  favorable  re- 
j^  V*vt8  made  by  Greneral  Reynolds,  whose  report  was  published  in  1808. 
^  ^U^Dnling  to  these,  the  most  recent  examinations  by  gentlemen  hav- 
^  tJ^  the  advantage  of  all  the  former  explorations  and  reports,  the  line  of 
r  ^sieat  grades  and  least  snow"  api>ears  to  be  one  crossing  the  Miss4mri 
•^  or  near  the  montii  of  the  Yellowstone ;  thence  along  the  Yellowstone 
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Valley  to  the  Bozeman  Pass  in  the  Belt  range  of  monntaiiis;  thenoe 
over  to  the  waters  of  the  (jallatin  Fork,  down  and  across  that  stream, 
and  across  the  Madison  F'ork  to  the  Jefferson  Fork,  and  iiji  that  valley 
to  the  Deer  Lodge  Pass  throngh  the  main  chain  of  the  Rocky  MoautainK; 
thence  down   the  Deer  Lodge  Valley  and   the  Hell   Gate   Kiver  to 
( 'lark's  River,  and  along  that  valley  by  Lake  Pen  d'Oreille;  thence  Jicrosss 
the  great,  rolling,  grassy  plain  of  the  Colninbia  to  the  Colnmbia  River 
at  or  near  the  mouth  of  Lewis  or  Snake  River,  and  thence  dowu  the    \ 
Columbia  to  the  (Cowlitz  River,  one  of  its  lower  tributaries;  up  the    | 
valley  of  the  Cowlitz  and  over  the  portage  between  the  waiters  of  tbe    j 
Columbia  and  Puget  Sound,  and  descending  gently  thence  to  the  Doond    j 
at  its  southern  extremity,  whence  the  railroad  may  he  carricfd  aloDf 
either  side  or  both  sides  of  the  sound,  as  may  be  desii-ed,  to  any  iwrt  or 
parts  which  shall  be  selected. 

It  is  not  considered  that  sufficient  surveys  have  yet  been  made  to 
settle  definitely  the  route ;  but  the  writer,  after  carefully  consideriog 
the  whole  ground,  an<l  after  the  personal  examinations  already  meii- 
tioned  in  his  rei)ort  to  Messrs.  Jay  Cooke  &  Co.  of  September  25,  llJiiS, 
presented  an  estimate  of  the  cost  of  building  the  road  fi*om  Lake  Superior 
to  Puget  Sound,  including  the  branch  to  Portland,  on  an  assumed  dii- 
tance  of  two  thousand  miles,  amounting  to  $85,277,000,  an  average  of 
942,638  per  mile,  including  buildings,  sidings,  and  colling  8to(*.£. 

It  would  occupy  too  much  space  to  give  in  detail  all  the  infomiatioii 
collected  by  the  writer  relative  to  the  region  of  country  to  be  tnixersrf 
by  this  line  of  railroad,  yet  it  is  rather  difficult  to  condense  it  intoa  verj' 
small  space,  so  as  to  leave  it  sufficiently  intelligible ;  a  tew  proniineot 
features  may  here  be  referred  to. 

Qrades. — The  grades  across  the  State  of  Minnesota  and  t^e  Territory 
of  Dakota  to  the  Missouri  River  will  be  very  similar  to  those  on  the 
other  finished  niilroads  south,  i)assing  from  Chicago  to  Sioux  City, 
Council  Bluffs,  &c. ;  undulating  within  the  limit  of  forty  feet  jjer  mik^ 
although  it  may  be  deemed  advisable  at  a  few  points  for  short  distances t» 
run  to  a  maximum  of  fifty -three  feet  per  mile.  Beyond  the  Missouri 
crossing,  along  the  valley  of  the  Yellowstone  to  near  the  Bozeman  Paai, 
there  is  no  known  reason  for  assuming  higher  limits.  In  passing  Bow- 
man summit  of  the  Belt  range,  and  also  in  gofcg  n\>  the  ea8t4?rn  side  of  tbe 
Rocky  Mountains,  it  may  or  may  not  be  found  advisable  to  adopt  i 
somewhat  higher  gradient  for  a  few  mile.s.  The  highest  groand  ea- 
countered  between  Lake  Superior  and  the  Missouri  River  at  the  niouth 
of  the  Yellowstone  is  only  twenty-three  hundred  feet  above  the  sea^  the 
low  summit  of  the  Rocky  Mountains  is  but  little  over  five  tliousand  feet, 
and  the  Bozeman  Pass  through  the  Belt  range  is  five  hundred  teet  lower. 
Tiie  height  of  the  country  upon  whi(»h  the  foregoing  estimated  lineii 
traced  may  be  approximately  stated  thus:  Beginning  at  Lake  Superior, 
going  westward — 
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not  probable  that  any  main  trunk  line  across  the  continent,  or  of 
length  elsewhere  on  the  globe,  will  present  so  small  an  aggregate 
d  fall ;  and  there  will  be  but  few  points  where  changes  of  direc- 
ay  not  be  eflfected  with  gentle  curvature. 

■e  need  be  but  two  principal  summits,  whether  the  more  northerly 
southerly  line  be  chosen;  while  the  bulk  of  the  line  will  consist  of 
Tades  and  long  tangents,  on  which  passengers  and  freight  can  be 
y  transported. 

p. — ^There  is  evidence  enough  to  show  that  this  line  of  road  on 
leral  route  described  will,  in  ordinary  winters,  be  much  less  in- 
red  with  snow  where  it  crosses  the  mountains  than  are  the  passes 
e  southerly  points,  which  are  much  more  elevated  above  the  sea. 
fference  of  Ave  to  six  degrees  of  latitude  is  more  than  compen- 
by  the  reduced  elevation  above  the  sea  level,  and  the  climatic 
>f  the  warm  ocean  currents  from  the  equator  ameliorating  the 
»  from  the  Pacific  to  the  Rocky  Mountains.  An  examination  ot 
ifileof  the  Union  Pacific  and  Central  Pacific  lines,  between  Omaha, 
Missouri  River,  and  Sacramento,  California,  a  distance  of  seventeen 
'd  and  seventy-five  miles,  shows  that  there  are  four  main  summits: 
in  Summit,  on  the  Black  Hills,  about  five  hundred  and  fifty  miles 
•U^aha,  eight  thousand  two  hundred  and  thirty-five  feet  above  the 
.spen  Summit,  on  the  Rocky  Mountains,  nine  hundred  and  thirty- 
les  from  Omaha,  seven  thousand  four  hundred  and  sixty-three 
ne  at  Humboldt  Mountain,  about  twelve  hundred  and  forty  five 
■om  Omaha,  six  thousand  and  seventy-six  feet ;  and  one  on  the  Sierra 
\j  only  one  hundred  and  five  miles  from  the  western  terminus  at 
lento,  seven  thousand  and  sixty -two  feet;  while  from  a  point  west 
reniie,  five  hundred  and  twenty  miles  from  Omaha  to  Wasatch, 
undred  and  seventy  miles  from  Omaha,  a  continuous  length  of 
mdred  and  fifty  miles,  every  portion  of  the  graded  road  is  more 
X  thousand  feet  above  the  sea,  being  about  one  thousand  feet  on 
ig  distance  higher  than  the  highest  summit  grade  on  the  Northern 

railroad  route,  while  for  the  corresponding  distance  on  the 
m  Pacific  line  the  average  elevation  is  under  three  thousand  feet, 
e  thousand  feet  less.  The  highest  summit  on  the  Northern  Pacific 
^  about  three  thousand  feet  lower  than  the  Sherman  Summit  on 
ion  Pacific  line.  The  profile  also  shows  that  on  the  Union  Paicific 
or  nine  hundred  continuous  miles  from  Sidney  westward,  the  road 
average  height  of  over  five  thousand  feet,  whilst  the  lowest  spot 

distance  is  more  than  four  thousand  feet  above  the  sea ;  whereas 
Northern  Pacific  route  only  about  sixty  miles  at  most  are  as  high 
thousand  feet;  and  the  corresponding  distance  of  nine  hundred 
extending  from  the  mouth  of  the  Yellowstone  to  the  valley  of 
River,  (including  the  crossing  of  the  Rocky  Mountains,)  is  on 
age  three  thousand  feet  lower  than  the  grade  on  the  Union  Pacific 
?hen  allowing  that  an  elevation  of  one  thousand  feet  causes  a 
e  of  temperature  of  three  degres,  this  would  make  a  difference 
degrees.  There  is,  therefore,  a  substantial  reason  for  the  circum- 
now  well  authenticated,  that  the  snows  on  the  northern  route 
lhI  are  much  less  troublesome  than  they  are  on  the  Union 
and  Central  Pacific  route.  At  the  same  time  it  should  not  be 
that  there  will  be  no  trouble  from  snow  on  the  northern  line;  there 
?e8  where  snow  falls  to  the  depth  of  several  feet,  and  at  the  highest 
:o  the  north  of  the  estinmted  line,  the  snows  are  much  deeper 
;  the  Deer  Lodge  Pi\s»;  and  on  the  alternate  line  across  the 
i'Alene  range,  the  snow  falls  also  a  considerable  depth.    This  is 
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likewise  the  case  on  the  indicated  cut-off  routes  from  the  Columbia 
River,  by  the  way  of  Yakima  River  Valley,  through  the  passes)  of  the 
Cascade  range  to  Paget  Sound.  Tiie  impression  I  would  wish  to  create 
is  this:  That  a  line  can  be  located  between  the  valley  of  the  MiHsoori 
and  the  mouth  of  the  Columbia  River,  and  to  Puget  Sound,  which  tor  f 
the  greater  portion  of  the  distance  will  not  encounter  any  serious  trouble 
from  snow,  and  that  in  the  passage  of  the  Belt  range,  between  the  let 
lowstone  and  the  Upper  Missouri,  in  case  that  route  should  be  cbo^en, 
the  crossiug  of  the  Rocky  Mountains  at  Deer  Lodge  Pass,  and  of  tlie 
portage  between  the  Cowlitz  River  and  Buget  Sound,  no  greatw  ob- 
stacles from  snow  are  likely  to  be  jnet  with  than  have  already  beea 
encountered  and  overcome  on  roads  in  the  New  England  States  and  ia 
the  Stat«  of  New  York.  It  is  the  general  and  natural  impression  iu  the 
States  that  the  further  north  the  deeper  the  snow ;  but  on  this  line  the 
modifying  and  controlling  influences  of  the  mild  and  dry  climate  which 
l)ervades  the  interior  along  this  latitude,  combined  with  the  f^reatlj 
reduced  elevation  of  the  range  of  country  to  be  oceupied,  and  low  gun- 
mits  of  the  Rocky  Mountains,  tend  to  confirm  the  favorable  statemaiti 
of  intelligent  gentlemen  who  have  long  been  familiar  with  the  region  ii 
question.  I  cannot  hesitate,  therefore,  while  fully  appreciating  the 
imi)ortance  of  the  matter,  to  present  confidently  these  views  iu  relatioi 
to  the  probable  snow  difficulties  along  the  proposed  route  of  the  northen 
Paiiittc  railroad. 

Lands, — In  the  grant  of  lands  of  alternate  sections  on  a  width  of  forty 
miles  On  each  side  through  the  Territories,  and  twenty  miles  on  eieh 
side  through  the  States  of  Minnesota  and  Oregon,  it  is  assumed  M 
there  may  be  nearly  fifty  millions  of  acres  which  will  become  the  prop- 
erty of  the  company.    In  northern  Wisconsin,  MinnejK>ta^  and  in  Dakoll 
Territory,  the  general  character  of  the  land  along  the  rout-e,  as  given  it 
the  reports  of  Governor  Stevens,  and  more  recently  in  the  reports  of 
Governor  Marshall  and  Philip  W.  Holmes,  e.sq.,  who  made  a  spedd 
examination  in  1869,  is  excellent  for  agriculture.    In  passing  over  fran 
Lake  Superior  to  the  Missouri,  the  line  crosses  the  valleys  of  the  8t 
Louis  River,  the  Mississippi,  the  Red  River  of  the  North,  and  the  James 
River,  which  are  known  to  present  great  natural  advantages  and  to  need 
only  a  railroad  to  induce  their  rapid  and  profitable  settlement ;  a  large 
portion  of  these  valleys  is  admirably  iulapted  to  culture.    Along  tie 
tributaries  of  the  Missouri  and  of  the  Yellowstone,  there  are  arable  v«I-  a 
leys;  and  many  portions  of  the  main  valleys,  where  they  are  not  adapted  % 
to  general  agriculture  and  fine  natural  grazing  lands.    Indeed,  tin  entin  " 
route  from  the  Missouri  River  to  the  Columbia  River,  including  the  ". 
Rocky  Mountains,  in  Montana  Territory,  is  through  a  region  aboanding    ' 
in  nutritious  bunch-grass,  peculiarly  suited  to  the  raising  of  cattle  ana   . 
horses,  and  requiring  very  little  artificial  shelter  for  the  stock  in  winter.    : 
I  must  not,  either  designedly  or  undesignedly,  convey  an  impression  tiut 
all  of  this  immense  body  of  land  is  arable,  or  that  it  is  adapted  to  the 
raising  of  wheat;  there  is  in  the  large  area  embraced  in  this  extensive    \ 
land  grant  a  great  variety  of  soil  and  climate,  and  through  the  moan- 
tain  region  a  considerable  ])ortion,  if  it  was  not  for  its  mineral  weailth, 
would  have  but  little  value.    There  are  tracts  where,  owing  to  the 
general  absence  of  sufiicient  rains  and  dews,  the  land  cannot  be  made 
to  yield  well  without  irrigation.    On  the  other  hand,  there  are  Dumer 
ous  valleys  of  rich  land  which  will  yield  abundantly  at  ouoe,  witheat 
artificial  irrigation ;  and  there  are  many  millions  of  acres  of  the  flnest 
timber  in  the  world.    It  is,  of  course,  a  question  of  time  when  this  legioo 
shall  be  settled  and  support  railroad  business;  that  time  will  be  regn* 
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ited  wholly  by  the  period  when  the  railroad  shall  be  i)iit  in  oi)erati<)ii. 
Lt  present,  the  middle  portion  along  and  on  both  side^  of  the  Koeky 
[ountiiins,  in  Montana  Territory,  is  wholly  dependent  on  the  gold  pro- 
action,  which  ha«  been  ver^'  remarkable.  Gold  exists  over  a  very 
irge  area  in  Montana  Territory;  also  in  Idaho,  and  parts  of  Utah  and 
(Tashington  Territories,  and  Oregon.  Gold  has  been  the  lU'iine  e^use 
f  the  movement  of  the  people  to  that  once  far  distant  interior,  which  the 
pening  of  the  railroad  to  the  Pacific  has  now  brought  comparatively 
car.  Only  a  few  years  ago  Montana  became  the  theater  of  the  gold  ex- 
ttement,  yet  already  a  numUer  of  farms  are  established,  and  the  excellent 
apabilities  of  the  soil  and  climate  are  not  mere  matters  of  conjecture, 
at  of  actual  proof.  Wheat,  butter,  &c.,  and  nearly  all  kinds  of  vegeta- 
tes, which,  until  recently,  brought  fabulous  prices  all  over  the  gold  region, 
re  DOW  but  little  higher,  proportionately,  than  in  the  old  settled  States; 
liis  has  been  effected  entirely  by  the  cultivation  of  farms  in  Montana  Ter- 
Itory.  The  fact  th;it  the  whole  of  the  immense  region  between  the 
lissouri  and  the  Lower  ('olumbia  River,  embracing  the  liocky  Mountain 
ADge,  is,  with  triding  exceptions,  a  superior  natural  grazing  country,  is 
eiy  significant.  All  over  this  territory  wild  animals  have  fattened  for 
ges.  They  must  now  give  place  to  the  domesticated  herds  and  docks 
ir which  this  region  is  so  admirably  designed;  and  although,  as  a  rule, 
Ter  this  wide  expanse  of  grass-clothed  hills  and  plains,  there  is  an 
nadequate  supply  of  rain,  the  droughts  are  never  sufficient  to  destroy 
be  buuch-grass  pasture,  and  the  soil  is  generally  excellent,  and  in  many 
ibees  very  rich,  needing  only  irrigation.  There  are,  however,  numerous 
lUeys  with  perennial  streams  fed  from  the  Rocky  Mountains,  contain- 
ig  Land  of  the  most  fertile  character,  already  improved  in  various  places, 
nd  yielding  abundant  harvests.  Land  which,  if  left  without  railroad 
■eilities,  might  be  allowed  to  remain  forever  a  natural  i)asture,  will, 
rhen  there  are  chances  for  shipment  of  the  products  by  rail,  be  put 
Dder  cultivation.  It  should  be  borne  in  mind  that  where  there  are  now 
■Ij  pniiries,  subject  to  continual  burnings,  trees  will  si>ring  up  and 
loorish  hereafter  when  these  lands  become  protected  by  civilization. 
Die  growth  of  trees  on  the  Pacific  slope  is  very  rapid. 

The  junction  of  all  main  trunk  railroads  that  may  be  built  eiistward 
bom  the  Piiciftc  Oceiin  with  the  Missouri  River,  will  ultimately  prove  to 
be  much  moit)  important  than  is  yet  generally  imagined;  especially 
■ben  the  valley  of  that  great  river  becomes  more  densely  poi)ulated. 
Ilh  extensive  interchange  of  products  will  take  i)jace,  both  eastward 
ttd  westward  from  the  river  along  the  etist  and  west  lines.  The  im- 
ttense  valleys  of  the  Lower  Mississippi  and  Missouri,  all  the  way  from 
Sew  Orleans  to  the  upper  waters,  are  yet  in  their  infancy  as  far  as  pop- 
ihtiou,  agriculture,  manufactures,  and  general  commerce  are  concerned. 
Ihe  coustmction  of  niilroads  along  and  across  these  magnifi(*.ent  valleys 
will  stimulate  all  of  them  by  the  great  facilities  afforded,  and  throw  a 
Itrge  amount  of  local  traffic  upon  the  east  and  west  railroaxis. 

^o  main  trunk  line  can  enjoy  a  more  advantageous  position,  in  this 
ittpect,  than  the  Northern  Pacific  road,  and  to  a  very  considers ble 
Ortent  this  will  apply  in  the  cases  of  the  crossing  of  the  Dakotii,  the 
Xiasissippi,  the  BUmI  River  of  the  North,  and  the  8t.  Louis  River.  The 
fioductions  of  the  Red  River,  owing  to  the  extent  and  wonderful  fer- 
8it3'  o^  i^  valley,  will  at  once  create  a  remunerative  tra<le  on  the  east- 
^  eud  of  the  road.  This  region,  it  is  well  known,  is  sidmirably  iulapted 
^  wheat-,  and  intelligent  gentlemen  who  are  familiar  with  its  character- 
tics  have  estimated  that  there  are  fifty  millions  of  aci-es  of  cultivable 
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lands  in  tlie  Red  River  Valley  alone,  which  maj'  be  profitably  devoid 
to  the  raising  of  wheat  and  other  cereals.  j 

Brancli  lines  will  undoubtedly  be  constructed  leading  fit)ui  the  Nartb-  i 
ern  J^icific  trnnk  along;  the  St.  Louis  River,  the  Mississippi,  tiit*  M  f 
River,  the  Dakota  River,  and  the  Milk  River  branch  of  the  Missouri.  } 
These  branches  will  be  met  by  the  Canadian  impi-ovements,  briiigiug  j 
into  this  connection  the  vast  regions  along  Lake  Wiiinepeg,  including 
the  valley  of  the  Assinaboine.  A  branch  from  the  Mis«oiu-i  rejichiugto 
Milk  River,  an<l  up  that  stream  to  the  great  Saskatchawau  Valley  of 
Canada,  will  at  no  distant  day  constitute  a  very  important  feeder  of  the 
Northern  Pacific  Hue,  opening  for  that  large  territory  railroad  outletnto 
the  navigable  waters  of  the  eastern  Atlantic  coast  by  way  of  Likf 
Sui)erior.  and  to  the  Gulf  of  Mexico  by  the  Missouri  and  Missis^iijipi 
Rivers.  No  public  project  that  can  be  devised  will  sooner  or  belter 
develop  that  vast  territoiy  in  Canada,  and  bring  out  its  value.  The 
summer  isothermal  line  of  7i)o  reaches  to  the  valley  of  the  Siiskatchawan, 
about  latitude  fifty-one  degrees  north  ;  the  same  isothermal  line  i»i8«« 
through  Chicago,  Cleveland,  and  Ilarrisburg,  Pennsylvania,  on  this  cob- 
tinent,  and  through  southern  France,  Lombaitly,  and  the  gix^at  whwt 
growing  districts  of  southern  Russia.  These  important  Canadian  territo- 
ries, which,  for  want  of  adequate  investigation  and  public  considenuioi, 
have  hitherto  been  generally  regarded  as  valueless,  are  destined  withm 
a  reasonable  period  to  perform  an  important  part  in  the  progress  of 
agriculture  and  cx)mmerce  on  this  continent.  Lines  of  latitude  are  m 
longer  the  sole  guides  in  estimating  the  climatic  characteristics  or  \m- 
ducing  (iualitie^  of  regions  to  the  north,  since  experience  has  sliowi 
that  tlie  chilling  efiect  of  high  latitude,  so  marked  on  the  Atlantk 
coast,  is  overruled  by  the  influence  of  the  Pacific  Ocean,  ami,  i)erbapi| 
other  causes  not  yet  thoroughly  elaborated  or  understood. 

It  cannot  be  doubted  that  accompanying,  and  immediately  following; 
the  construction  of  the  line  of  the  Northern  Pacific  road,  hundreiU  S 
settlements  will  rapidly  be  made  in  the  valleys  of  the  Missouii,  Yellow- 
stone, «S:c.,  on  the  east,  au<l  in  the  valleys  of  Clark's  River,  Coiumbii 
River,  «S:c.,  on  the  west  of  the  Rocky  MtnuiUiius. 

With  respect  to  the  local  trade  and  travel  on  the  railroad  along  the 
lower  Columbiii,  and  from  the  Willamette  Valley,  coneentniting  at  the 
city  of  Portland,  Oregon,  the  population  and  business  ait*  already  tlieiB^ 
only  awaiting  the  opening  of  this  lirte  to  make  the  western  end  self-eoe* 
taining  from  the  start.    I  speak  confideutly  on  this  point  from  iiersonil 
observation.    In  Montana  there  is  already  an  active,  enteri)ri8iugpop«' j 
lation  estimated  at  over  sixty  thousand  inhabitants,  chiefly  men,  ami  el' 
directly  or  indii'ectly  interested  in  gold  or  silver  mining.    There  iseveiy 
reason  to  anticipate  a  continuation  and  incix.'ase  of  the  mining  busineet-H 
in  this  region,  which  nuist  attbrd  a  handsome  amount  of  trade  and  travd  ^ 
immediiitely  on  the  opening  of  the  railroad. 

Coal  has  been  discovered  at  so  many  points  along  the  general  route 
that  there  can  no  longer  remain  a  doubt  on  the  subject.  The  conipony 
may  rely  upon  having  fuel  for  their  engines  and  shops  at  reasooabli 
cost,  and  the  transportation  of  coal  for  the  general  use  of  citizens,  ami 
espexrially  for  manufacturing,  will  become  an  item  of  profit. 

The  cost  of  this  railroad  will  be  less  per  mile  than  the  average  cortrf 
railroads  in  this  country,  owing  to  the  rare  water  facilities,  at  mtt? 
])oints,  for  the  cheap  (carriage  of  the  iron  and  other  materials  reqiiin^${. 
and  the  large  propmtion  of  easy  grading;  and  the  cost  of  working il^ 
owing  to  the  predomiimnce  of  light  grades  and  carvatnre  over  th 
greater  portion  of  the  distance,  and  the  faoilities  it  possesses  most  of 
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le  way  in  good  supplies  of  water,  wood,  and  coal,  will  fall  below  the 
verage^ 

Finally,  the  position  of  this  line  across  the  continent  on  the  shortest 
racticable  distance  between  the  Pacific  Ocean  and  the  grejit  lakes  of 
le  Atlantic  side,  establishes  it  as  one  of  paramount  importance  in  a 
Btioual  ]K>int  of  view,  ^he  value  of  which  to  the  government  cannot 
wily  be  overrated.  The  facilities  it  will  afford  for  the  rapid  and  eco- 
omical  distribution  of  troops,  ammunition,  and  stores  for  the  numerous 
iit8  on  the  waters  of  the  Missouri,  the  Yellowstone,  &e.,  and  along  the 
iUey  of  Clark's  River,  Columbia  River,  and  Puget  Sound,  will  be 
ivaliiable  for  militiiry  purposes,  and  will  save  millions  annually  to  the 
ablic  treasury.  A  moderate  estimate  of  the  mere  money-saving  to  the 
Mintry  will  show  not  less  than  three  i>er  cent,  on  the  entire  cost  of  the 
hmI  every  year,  for  present  military  transiwrtation  alone,  to  forts  now 
I  existence.  Bnt  more  forts  will  be  needed  to  hold  the  Indian  tribes 
I  check  as  the  white  settlements  shall  be  annually  extended  over  Indian 
arritory,  a  matter  which  is  inevitable,  and  a>s  certain  as  the  ultimate 
Ktermination  or  absori)tion  of  the  Indian  race.  The  opening  of  this 
Md  will  forever  settle  the  question  of  white  supremacy  over  an  area  of 
DQntry  covering  at  least  four  hundred  and  fifty  thousand  sqnare  miles; 
■ffieient  in  extent  to  make  ten  states  of  the  size  of  Pennsylvania. 

The  Northern  Pacific  railroad  will  be  a  most  convenient  route  for 
iBde  and  travel  across  the  ocean  from  Asia  and  the  Sandwich  and  other 
iuids  of  the  Pacific ;  for  transporting  Asiatic  products  quickly  to  the 
|Bld  regions  of  Montana,  and  distributing  them  along  the  valleys  of  thij 
fdlowstone^  the  Missouri,  the  Dakota,  the  Red  River,  the  Mississippi, 
■d  the  lake  region.  It  is  true  that  the  main  or  most  northerly  terminus 
riU  be  at  Lake  Superior,  but  connections  with  St.  Paul,  Milwaukee, 
md  Chicago,  &c.,  are  certain  to  be  ma<le,  which  will  put  this  line  in 
IrcI  communication  with  the  entire  railroad  system  of  the  United 
Hites  and  Canada. 

The  ocean  currents  of  the  Pacific  are  such  that  vessels  from  Asia, 
k^  destiueil  even  as  far  south  as  San  Francisco,  are  compelled  to  make 
Hrthing,  which  brings  them  on  a  panillel  with  Puget  Sound.  This  is 
•Teiy  important  fact  in  connection  with  the  northern  Pacific  route. 
tkk  line,  with  the  land  grant  secured  to  the  conii)any  by  the  govern- 
Mit,  iK>ssesses  great  intrinsic  value,  and  will  be,  as  a  whole,  remarka- 
fc  favorable.  If  judiciously  located,  honestly  constructed  and  properly 
■Binistered,  it  will  within  a  few  years  pay  a  fair  dividend  on  its  cost. 

These  arc  the  general  features  of  the  Northern  Pacific  Railroad  route. 
lUny  interesting  matters  connected  with  the  subject  could  not  aj>pro- 
phtely  be  presented  in  a  paper  of  this  nature  and  will  have  to  be 
■Bttined  for  another  occasion. 


CHAPTER  XLII. 

DEER   LODGE   COUNTY. 


This  cotinty  is  rectangular  in  form ;  its  boundaries  being  straight  lines, 
B^tept  a  slight  projection  in  the  southeast  corner.  It  is  about  one  hun- 
^  milets  wide  and  two  hundred  and  fifty  miles  long.  Its  northern  line 
'  the  boundary  between  the  United  States  and  the  British  possessions. 
^  wentem  line  follows  down  the  parallel  of  longitude  113*^  30'  to  about 
titude  43^  SVy  and  then  runs  in  an  irregular  southeast  course  till  it 
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intersects  the  parallel  of  longitude  112°,  which  it  follows  np  to  tltc 
British  line,  covering  three  and  a  half  degrees  of  latitude,  fi*oni  4o^  :h>'    1 
to  490. 

The  northern  half  of  the  county  is  on  the  east  side  of  the  Bockj 
Mountains  and  the  southern  half  on  the  western  slope,  the  main  clunn 
running  diagonally  iicross  the  county  northwest  and  southeast.  The  j 
northern  half,  embracing  some  of  the  best  agricultural,  grazing,  and,  i 
probably,  mining  regions  in  the  county,  is  a  terra  incognita  almost  at-  I 
terly  unknown  to  the  white  man,  because  it  is  in  the  undisputed  pottci-  \ 
sion  of  the  Indians,  who  still  indulge  in  the  pleasant  pastime  of  miir  : 
dering  and  robbing  any  luckless  wight  that  they  find  in  it  intent  onde?d-  i 
opingits  resources  and  making  it  of  some  benefit  to  mankind.    The  soath-  : 
em  and  western  portion  of  the  county  is  sparsely  settled  by  a  hardy  and  \ 
thriving  peo[)le,  who  are  principally  devoted  to  mining  pursuits,  agii  i 
culture,  and  grazing,  for  which  the  county  is  adminibly  adapted.   Tim 
portion  of  the  county  is  drained  to  the  we^t  and  northwest  by  the  Dor  | 
Lodge,  Hell  Gate,  and  Big  Blackfoot  Rivers,  the  northeastern  head-  ; 
branches  of  the  Columbia,  and  their  tributaries.    The  northeastern  por 
tion  of  the  county  is  drained  to  the  east  by  the  tributaries  of  the  Di» 
born,  SunT6ton,  Mavias,  and  Milk  Rivers,  branches  of  the  Mis8oari,ari 
partakes  of  the  character  of  a  plateau  or  plain  country,  which  forttai 
to  the  east  degenerates  into  ^^  bad  lands.''    The  Rocky  Mountains  bend 
around   the  southern  end  of  the  county  like  a  iish-hook,  and,  munuf 
diagonally  through  it,  pass  out  near  the  northwest  comer  into  Missodi 
County.     Along  this  part  of  the  range  are  some  lotty  i)e2iks,  and  tti 
chain  is  much  broken  up.    The  same  is  the  case  at  the  south  end  of  Ai 
county  where  the  dislocation  is  very  gi'eat,  the  mountains  rising  ■ 
jagged  and  almost  inaccessible  peaks,  some  of  which  are  undoubted^f 
14,^0  feet  high,  and  rise  far  above  the  eternal  snow-line.    In  the  iotoi 
mediate  portion  the  range  does  not  rise  above  the  timber  line ;  the  (Mk 
lines  are  rounded,  and  those  parts  not  timbered  are  covered  with  ala^ 
uriant  growth  of  bunch-grass. 

There  are  many  spurs  making  out  in  all  directions' firom  the 
chain,  many  of  them  being  of  equal,  or  even  greater,  height    Thej 
mountains  of  upheaval  and  not  of   erosion.      Many  of  the  higf 
peaks  are  composed  of  altenni  sedimentary  rocks,  which  dip  at  vai 
angles  from  a  very  gentle  inclination  to  almost  vertical.    In  some 
the  granite  and  syenite  protrude  and  form  peaks,  but  they  are  en 
into  tine  slabs  of  al)  sizes  and  thicknesses,  which  show  an  exquisite 
tional.    Some  high  peaks  and  ridges  are  composed  of  sandstone  split 
rangement  of  ripple-marks.    Limestone  of  excellent  quality  is  abaodaitj 
in  almost  all  parts  of  the  county.    Coal  exists  in  seveiul  places  in  '  "" 
county.    One  bed  of  unknown  extent  lies  in  a  basin  at  the  head( 
branch  of  Little  Blackfoot  Creek,  near  Mullan's  Pa«s.    It  is  sup 
to  cover  at  least  one  thousand  acres;  was  discovered  July  16,  1869, ly;] 
Morgan  &  Embody  while  prospecting  for  gold ;  is  nine  feet  thick,  \}iVB(t 
nearly  horizontal,  with  a  slight  dip  to  the  east.    This  coal  preseutK  » 
fine  glossy  appearance ;  is  bituminous,  free  from  earthy  or  sulpbimMis 
substances,  and  burns  in  a  stove  or  grate  with  a  clear  blaze,  leaving  M 
little  ashes  or  cinder.    It  is  about  thirty  miles  from  Deer  Lodge  afld 
twenty  from  Helena.    The  owners  say  it  can  be  mined  for  $10  perta%. 
and  delivered  at  the  first-named  place  for  $15  more;  maJciug  tkeeoit 
$25,  and  in  Helena  about  the  same. 

There  is  another  bed  about  twenty-five  miles  west  of  this  one 
twenty-five  miles  due  north  of  Deer  Lodge,  on  a  branch  of  the  Kl; 
Blackfoot  River,  called  Nevada  Creek.    This  has  never  been  op6aM( 
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ugh  it  was  claimed  by  some  parties  several  years  ago.    It  is  said 

of  the  same  qaality  as  the  last  named ;  horizontal ;  about  eleven 
thick ;  very  accessible,  and  of  unknown  extent.    It  is  i>robably  a 
nuation  of  the  first-named  bed. 
other  bed  of  unknown  extent  and  thickness  was  found  in  1867  by 

parties  who  were  prospecting  for  gold  on  Dog  Creek,  on  the  Mul- 
Mid,  twelve  miles  northeast  of  Deer  Lodge.  It  has  not  as  yet  been 
5d  or  tested,  timber  being  as  yet  so  plenty  that  the  want  of  coal 
lot  been  felt.  There  are  also  promising  indications  of  coal  near 
Creek  and  in  the  upper  part  of  Deer  Lodge  Valley. 

salt  springs  are  known  in  the  county;  nor  have  any  artesian  wells 
bore<l,  and  I  believe  none  exist  in  the  Territory. 
:  saw-mills  driven  by  water-power  are  located  in  various  parts  of 
oantry,  and  one  portable  steam  saw-mill.  Lumber  sells  for  from 
»  $60  per  thousand,  according  to  quality,  accessibility,  &c.  The 
;y  is  quite  well  timbered,  probably  the  second  best  in  the  Territory. 
mla  County  stands  first  in  this  respect. 

t  a  single  fiouring-mill  exists  in  all  this  immense  county,  conse- 
\iy  but  little  wheat  is  raised,  but  the  quality  and  yield  are  both  good. 
and  barley  are  a  sure  crop  when  the  grasshoppers  let  them  alone ; 
quantities  are  raised,  the  yield  being  fully  forty  bushels  per  acre. 
g;etables  grow  to  a  large  size  and  of  most  excellent  quality,  with 
cception  of  some  of  the  more  delicate  kinds,  such  as  melons,  pump- 
squashes,  tomatoes,  and  beans ;  all  of  these,  however,  as  well  as 
grow  finely  in  the  adjoining  county  of  Missoula,  the  altitude  being 
lerably  less  and  the  nights  warmer. 

me,  once  abundant,  is  now  almost  exterminated,  there  being  but 
leer,  mountain  sheep,  or  antelope.    A  few  white  Eocky  Mountain 

inhabit  the  most  inaccessible  peaks.  Elk  are  found  in  cousidera- 
ambers  among  the  densely  timbered  mountains,  where  are  also  a 
ison  or  mountain  buffalo.  All  have  become  exceedingly  war^^,  and 
aires  the  utmost  skill  and  patience  on  the  part  of  the  hunter  to 
ed  in  killing  them.  Of  small  game  there  is  the  large  white  hare  of 
Ains  with  yellowish  gray  eyes,  the  white  hare  of  the  tirabei'ed  moun- 
with  black  eyes,  the  small  brush  rabbit,  and  sage  chickens,  grouse, 
lens,  ducks,  geese,  cranes,  brants,  swans,  snipe,  plover,  curlews, 
prairie  chickens.    Of  singing  birds  the  lark,  robin,  thrush,  black- 

and  some  others  are  found.  Eagles,  fishhawks,  various  kinds, 
ion  hawks,  owls,  ravens,  crows,  and  vultures  are  frequently  met 

ih  are  abundant  in  all  the  streams,  principally  brook  and  salmon 
,  with  considerable  numbers  of  white  fish  and  suckers.  Salmon 
>t  ascend  to  all  the  valleys  at  present  on  account  of  the  Kettle 
of  the  Columbia,  near  Colville. 

e  facilities  of  communication  are  excellent,  so  far  as  roads  are  con* 
d.    There  are  no  navigable  streams  or  lakes  in  the  county. 

PLACER  MINES. 

Id  was  first  discovered  at  Gold  Creek,  in  this  county,  in  1852,  again 
58,  and  still  again,  in  1860. 

»e  placers  were  neglected  until  1866,  when  they  were  found  to  be 
rich  and  extensive.  They  are  in  and  among  rounded  grassy  hills 
i  northern  foot  of  the  Gold  Creek  Mountains,  which  are  an  isolated 
patting  down  from  the  main  ranges.  The  mines,  principally  hill 
tigs,  will  last  for  many  years.    That  .part  known  to  be  rich  is 
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about  five  miles  square,  but  it  wiH  probably  prove  to  be  mndi  men*  t*s- 
tensive,  as  all  the  surrouiidiug  country  possesses  the  same  diaractvr 
isties.  Water  is  conveyed  to  these  mines  by  a  number  of  <litches,  a  list 
of  which  will  appear  in  its  proper  place.  The  averajje  price  cliurj^iil 
is  about  twenty-tive  cents  per  inch  for  tweuty-four  hours,  it  l>eini:  cus- 
tomary to  run  (lay  and  night  during  the  summer. 

The  vote  of  this  district  in  August  last  was  three  hundred  and  thirty- 
three;  but  as  only  aliout  half  the  adult  male  population  vot(Hl,  and  as  the 
women  and  children  would  amount  to  half  as  many  more,  the  whole  iwp- 
ulation  may  be  set  down  at  about  eight  hundred.  Wages  are  from  four 
to  six  dollars  per  day  without  board,  according  to  quality  of  labor. 
About  one  hundred  Chinese  are  in  this  district.  Tlie  wages  paid  tbea 
are  about  half  of  what  is  paid  white  laborers,  although  their  laburii 
valued  at  only  about  ten  \)ev  cent.  less.  They  are  good  citizens  aud  an 
well  liked  by  all,  except  the  Irish,  who,  true  to  their  interests,  are  tk 
enemies  of  all  who  come  into  competition  with  them.  The  total  }idd 
of  the  above  mines  is  estimatiMl  at  8.*5,(K)0,000.  They  are  about  at  tki 
center  of  that  half  of  the  county  lying  west  of  the  Uocky  Momitaiiii^ 
in  latitude  4(P  30'  and  about  4,100  feet  above  the  level  of  the  sea. 

Ophir  Gulch  J  on  a  tributiiry  of  Little  Blackfoot  Creek,  heads  in  thij 
main  range  a  short  distance  north  of  Mullan's  Pass,  and  rnnssoutlL  ]|;{ 
is  about  twelve  miles  long  and  is,  or  has  been,  mined  the  entire  distaiM 
Several  of  its  eastern  branches,  such  as  Tiger,  Cari)enter,  Pniirie,  Eii 
and  other  gulches  were  rich,  and  there  is  a  large  extent  of  hill  i 
prairie  diggings  in  the  vicinity  tluit  will  last  for  some  yeaw  yet.   Th 
mines  were  discovered  in  the  fall  of  18G4  by  Pemberton,  Bmtton,  Ste 
and  others,  but  no  work  of  any  consecpuHic^  was  done,  nor  was  t 
any  excitement  about  them  until  March,  1805,  when,  dunng  a  sjwll 
intense  cold  weather  and  deep  snow,  a  stampede  to  thest*  diggiii;^ 
curred,  in  which  many  persons  were  badly  frozen.    The  town  of  B 
foot  City  was  located  on  Ophir  Gulch  in  May,  1805,  and  for  a  couple 
years  was  a  place  of  considerable  importance,  but  the  fate  of  mnirly 
mining  towns  overtook  it,  and  it. has  now  dwindled  down  to  a  small 
lage,  although  the  mines  in  its  vicinity  are  far  from  being  exhausted. 

Ed.  Smith  &  Co.'s  bed-rock  flume,  three  miles  below  town,  in  ' 
was  begun  in  June,  1800;  it  has  a  30- inch  bottom;  is  now  one  mile 
length,  and  controls  the  gulch  for  four  niiles.   Its  present  cost  is820,r 
Thomas  E.  Pounds  &  Co.'s  bed-rock  flume,  in  Cari>enter's  Gulch, 
started  in  September,  1800.     It  has  a  20-inch  bottom,  and  is  intended 
work  the  g:ulch  four  miles.    At  [)resent  it  is  one  mile  long,  aud  has 
$14,000.    Several  other  flumes  aud  hydraulic  operations  are  goingoDi 
which  I  ('ould  not  get  any  definite  information.    The  quality  of 
here,  as  well  as  at  Gold  Creek,  is  excellent,  coining  from  S 18  to  #19 
ounce.    The  total  yield  of  Ophir  Gulch  and  vicinity  haa  been 
$5,000,000.    The  vote  last  August  was  200,  which  would  give  a 
tion  of  about  500  souls. 

Washhfpton,  Jefferson,  and  Xevafla  Oulcliea. — ^They  head  in  the 
range  just  north  of  Ophir  (lulch,  and  run  west  into  the  Big  Blacl 
River.    A  spur  of  the  mountain  runs  down  between  each  two  oft 
They  were  discovered  in  the  summer  of  1805,  aud  paid  largely  iu 
uugget  gold.    They  were  shallow  and  only  paid  about  the  base  of 
main  Kocky  Mountains,  a  distance  of  from  three  to  five  miles; 
portions  never  paid.    There  is  a  number  of  bars  on  these  gidehes,  wl 
are  good,  but  have  not  been  worked  for  want  of  water.    Some  di 
have  hitely  been  dug  that  will  attbrd  a  limited  supply  in  future. 
mines  will  last  several  years  yet.    Total  yield  of  these  galches,  aboul  I. 
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,000 ;  qnality  of  gold  excellent,  same  as  Ophir  Gulcli.  Tlie  vote 
election  was  111.  Population  about  200,  all  told. 
lellati  Gulch  heads  in  the  main  range,  a  little  north  of  Washing- 
iins  west  parallel  to  it,  and  is  a  small  branch  of  Big  Blackfoot 
Shallow  diggings,  worked  about  two  miles,  near  the  head ;  very 
coarse  gold  of  fine  quality.  There  is  still  a  considerable  extent 
I  ground;  water  scarce;  was  discovered  in  1865,  and  has  yielded 
Sl,COO,000.    The  vote  last  August  was  49.    Population  about  lOi) 

jln  Gulch  heads  in  the  main  range,  near  CadoPs  Pass ;  runs  south 
g  Blackfoot  River,  and  was  discovered  in  1866.    About  five  miles 
?r  iwrtion  worked;  shallow  in  the  upper  part  and  deep  below,  the 
being  worked  almost  exclusively  by  drifting;  water  scarce  and 
3  bad ;  will  last  for  years  to  come ;  has  yielded  about  $1,200,000. 
I  August  last,  224.    Population  about  600. 
Qulch  heads  in  the  spur  running  down  northwest  between  the 
ackfoot  and  Hell  Gate  Rivers,  and  runs  south  into  the  latter  near 
jt  line  of  the  county.    Was  discovered  early  in  the  spring  of  1866 ; 
t  twelve  miles  long.    Five  miles  of  upper  part  worked ;  very  deep : 
lly  worked  by  drifting ;  rich  in  coarse  gold  of  fine  quality ;  will 
'  some  years  yet ;  water  scarce.    Deep  Gulch  is  a  branch  of  Bear 
about  four  miles  long,  and  all  worked  to  some  extent.    Deep  dig- 
very  rich,  but  water  very  scarce.    Total  yield  of  the  two  about 
,000.    Vote  last  August,  240.    Population  about  450. 
Creek  heads  in  the  spur  at  the  head  of  Bear  and  Deep  Gulches, 
Qs  north  into  the  Big  Blackfoot  River.    It  is  about  10  miles  long ;. 
per  five  miles  mined ;  water  scarce.    Many  rich  dry  gulches  are 
vicinity,  but  water  cannot  be  had.    The  mines  in  this  vicinity  will 
»me  years  yet.    Elk  Creek  and  vicinity  have  produced  about: 
)0.    Vote  in  August  last,  67.    Population  about  100. 
lenon  Gulch  is  a  tributary  of  Flint  Creek,  about  fifteen  miles  above- 
ath.    It  was  discovered  September  16,  1865,  by  Joe  Henderson^ 
irty.    In  1866,  about  75  men  worked  in  the  gulch,  and  although- 
f  claims  were  opened,  about  $30,000  were  realized.    In  1867, 175^. 
ere  employed,  and  took  out  $120,000.    In  1868, 125  miners  took. 
mt  $100,000.    In  1869,  about  80  men  worked ;  the  yield  was  about 
>,  water  being  very  scarce.    In  ordinary  seasons  it  is  quite  plenty,, 
mug  several  ditches  of  good  capacity.    Total  yield,  $300,000.. 
I  August  last,  59.    Population  about  100  in  all.    These  mines  will 
ny  years  yet.    Gold,  fair  quality  and  fine. 
feiown  is  on  a  small  branch  near  the  head  of  Flint  Creek.    The 
dre  of  small  extent  and  nearly  worked  out;  they  are  supplied  with; 
)y  a  ditch.    These  mines  were  discovered  in  1865,  and  have- 
about  $40,000.    Population  about  25.    Vote  of  Georgetown  and 
lombined,  37.    Population  of  Cable  about  40.    Poor  quality  of' 

•A  Oulch  is  situated  near  the  southern  line  of  the  county,  a  tribu- 
Big  Hole  River,  and  on  the  east  side  of  the  main  range.    It  ia. 
ve  miles  long,  runs  southwest,  and  has  been  and  is  being  worked 
lie  length;  shallow  diggings.    First  Chance  Gulch  puts  into  it;. 
t  three  nules  long,  also  shallow,  and  worked  the  whole  length. 
lid  largely.    The  main  gulches  are  about  worked  out,  but  there- 
^  extent  of  side  gulches,  bars,  and  hill  diggings,  that  will  last 
"8.    Water  is  soaroe.    The  vicinity  has  yielded  about  $1,000,000. 
August  lasty  117.    Population  about  200.    The  disixiot  was  dis-* 

L  Ex.  Doe.  207 ^18 
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covered  in  spring  of  1805  by  a  party  of  Freucli  Canadians.    Gold  of  fi 
rate  quality. 

Oerman  Oiilch  is  on  the  head  of  the  middle  fork  of  the  Deer  Lo 
Kiver;  is  about  six  miles  long,  and  was  discovered  in  the  fall  of  18W 
a  small  party  who  were  returning  from  Kootenay.  Among  them  i 
Fred.  Biowu  and  Ed.  Alfield.  The  mines  are  deep,  rocky,  and  bar 
^\  ork.  They  are  generally  worked  now  by  bed-rock  flumes  and  hyd 
lies.  The  water  was  scarce  this  year;  in  ordinary  years  plenty  i« i 
[)iied  bv  several  ditches.  These  mines  will  last  for  many  years  to  a 
Kstimated  yield,  83,800,000.  Gold  is  of  extra  good  quality.  Vet- 
August  last,  82.  Population,  as  estimated  by  a  resident,  250.  '. 
guUh  runs  north,  and  is  on  the  west  side  of  the  main  range. 

The  ibllowing  mines  and  camps  are  located  near  the  head  of 
Deer  Lodge  River: 

Jiuttr  ('//?/.— This  camp  was  discovered  in  1864  by  G.  O.  Uumphi 
and  William  Allison ;  it  consists  of  a  number  of  gulches,  (most  of  ti 
dry,)  and  covers  an  area  of  about  two  square  miles,  almost  all  of  wl 
will  [)ay  to  work,  and  jmrtions  of  it  are  quite  rich.  The  water  used 
mining  is  supplied  by  ditches,  as  follows: 

Xo.  1.  Owned  by  Humi>hreys  &  Allison,  and  built  by  them  in  1865 
from  Silver  Bow  Creek;  is  sibout  three  and  a  half  miles  long,  cai 
300  inches,  and  costs  about  $7,000. 

No.  2.  Owned  by  Humphreys  &  Allison;  was  built  by  them  in  1 
and  18r»7,  from  Silver  Bow  Creek  and  from  a  branch  of  North  Bool 
Its  total  length  is  about  fourteen  miles ;  it  carries  about  700  ine 
and  costs  821,500. 

No.  3.  Owned  by  John  Noyes  &  Co. ;  was  built  by  them  in  1860-* 
supplied  by  springs  on  the  side  of  the  mountain  bounding  Silver  I 
Valley  on  the  east,  is  about  twelve  miles  long,  carries  250  inches  of 
ter,  and  costs  80,500. 

Price  of  water  in  1867,  87 J  cents  per  inch  for  24  hours. 

Price  of  water  in  1868,  62|  cent«  per  inch  for  24  hours. 

Price  of  water  in  1869,  62|  cents  i)er  inch  for  24  hours. 

Price  of  labor  84  to  86  per  day  of  10  hours. 

Number  of  miners  employed  in  1867  about  260,  for  four  months. 

Number  of  miners  employed  in  1868  about  140,  for  three  monthBi 

Number  of  miners  employed  in  1869  about  50,  for  two  months. 

The  amount  of  water  sold  was  about  in  proportion  to  the  nnmta 
laborers  employed,  taking  as  a  base  of  calculation  the  amount  rem 
by  Humphreys  &  Allison  from  two  ditches  in  1867,  viz  :  820,800. 

Yankee  Doodle  and  Pilgrim  Gulclies  are  located  near  the  head  of  SO 
Bow  Creek,  which  is  the  north  branch  of  the  Deer  Lodge.  They  « 
discovered  in  the  spring  of  1867  by  William  H.  Little;  are  three  ■ 
long,  and  pay  from  86  to  810  per  hand  for  about  two  mouths;  all 
entirely  dry  this  season. 

Eocker  and  Silver  Bow,  discovered  in  1864  by  Frank  Buff,  Peter  I 
ter,  and  Bud  Barker,  are  about  six  miles  in  length  along  Deer  hd 
Creek.  They  embrace  a  large  number  of  dry  ravines  and  prairie  i 
^iugs  on  the  south  side  of  the  creek,  which  latter  cover  five  or  I 
square  miles,  and  are  supplied  with  a  limited  amount  of  water  ft 
Divide  Creek,  through  the  Rocky  Mountain  Ditch  Company's  M 
which  was  constructed  in  1866  and  1867 ;  is  about  fifteen  mUes  !• 
and  costs  816,000;  also  through  Barnard  &  Company's  Ditch,  boilt 
L.  A.  Barnard  &  Co.  in  1868-'69,  starting  at  Divide  Greek.  ItisdH 
"eighteen  miles  long,  and  costs  820,000. 

Black  Tail  is  a  small  tributary  of  the  Upper  Deer  Lodge,  ah 
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welvo  miles  southeast  of  Batte.  It  was  discovered  by  William  ChinD, 
1 1867 ;  pays  well,  but  has  very  little  water. 

Basin  Gulchy  sitaate  south  of  Butte,  is  a  tributary  of  the  Upper  Deer 
odge,  is  six  or  seveu  miles  long:,  and  was  discovered  in  1866  by  George 
'opple  and  brotber.  It  pays  from  $4  to  $10  per  day  to  the  hand. 
Oro  Fino  Gulch,  discovered  in  1865  by  Peter  Brown,  is  about  two 
liles  long,  with  an  extensive  area  of  bar  and  dry  gulch  diggings  on 
ther  side.  It  is  located  north  of  Eocker,  pays  well,  but  has  very  little 
ater. 

The  foregoing  constitute  and  are  embraced  in  the  Silver  Bow  Basin, 
'  Upper  Deer  Lodge  Valley. 

Highland,  a  tributary  of  Jefferson  Eiver,  rising  on  the  north  side  of 
wl  Mountain,  was  discovered  in  July,  1866,  by  Coleman  and  brother 
id  Crawfortl.  It  is  about  four  and  a  half  miles  in  length,  only  a  portion 
'which  is  mined.  Parts  of  it  are  ^ery  rich,  and  the  gold  found  there 
aaid  to  be  .970  fine.  It  is  on  the  east  side  of  the  range,  near  the 
mtbern  corner  of  the  county.  The  best  gold  coins  over  820  per  ounce. 
Hie  gold  from  Silver  Bow,  Butte,  and  Kocker  is  the  poorest,  and 
?ing  largely  mixed  with  silver,  it  is  only  worth  $12  to  $16  per  ounce. 
The  estimated  yield  of  Butte,  Silver  Bow,  Eocker,  Highland,  and 
Hiiceut  small  gulches  and  placers,  has  been  $4,000,000. 
Tlie  vote  of  Silver  Bow  in  August  last  was  83 ;  of  Butte,  87 ;  Eocker, 
ll  Highland,  101 ;  total,  337.  The  population  of  all  combined  is  about 
m  Bonis. 

Prairie  Oulehj  Uncle  Ben's  Oulch  and  vicinity,  lie  on  the  west  side  of 
top  Lodge  Valley,  into  which  they  run  to  the  east.  They  were  discov- 
ndin  the  spring  of  1868,  by  Frederickson,  Moss  and  "  Uncle^  Ben  Pricer. 
keie  gnlches  are  scarcely  developed,  yet,  owing  to  the  great  scarcity  of 
Iter,  they  will  probably  prove  extensive,  and  will  last  for  several 
Mn;  they  have  yielded  about  $50,000.  The  vote  last  August  was  42. 
Vipalatiou  about  75. 

Cariboo  and  Boomerang  OnlcJies  and  vicinity  are  tributaries  of  Deer 
fldge  River,  head  in  the  main  range  and  run  west.  They  were  discov- 
iri  in  the  spring  of  1867.  The  mine  portion  is  about  three  miles  in 
ng[th;  but  it  is  as  yet  unknown  for  what  distance  they  carry  gold. 
^iter  is  very  scarce,  iind  is  supi)lied  by  ditches.  The  diggings  have 
HU  well  for  the  work  done.    The  total  yield  is  about  $80,000.    The 

in  August  last  was  21.    Population  about  40. 

Shoe.  Dead  Wood,  and  a  cluster  of  small  gulches  lying  east  of 
and  Carpenter,  have  been  and  are  still  rich,  but  have  always 

worked  to  very  great  disadvantage,  owing  to  a  scarcity  of  water. 

proper  facilities  for  working  they  would  undoubtedly  pay  largely. 
vielded  about  $200,000.    Vote  in  August  last,  12.    Population 
,      30. 

''Meapituiation. — ^The  total  gold  yield  of  the  county  has  been  at  least 
K370,000 ;  the  total  silver  yield  of  the  county  has  been  at  least  $100,000, 
p  burt  all  from  Phillipsburg.)  The  official  vote  of  the  county  last 
lllist  waa  2,283,  but  it  being  a  dry  year  a  large  number  of  voters  were 
^t  prospecting,  hunting,  &c.    The  population  is  about  8,500. 

QUARTZ  MILLS  AND  LODES. 

Nie  thoiuaod  five  hundred  and  thfa*ty-four  quartz  lodes  are  recorded  in 
Qoanty,  bat  a  large  portion  of  these  are  the  veriest  '^  wildcat,"  and  of 
bat  very  few  have  received  any  development  tending  to 


276      MINES  AND   MINING   WEST   OF   THE   ROCKY  MOUNTAINS. 

show  their  permanency  or  value.  Many,  however,  would  pay  well 
properly  worked  even  now,  and  a  large  number  will  be  remuuerai 
in  a  few  years,  when  the  cost  of  living,  labor,  and  machinery  has 
come  less. 

The  James  Stuart  mill  at  Phillipsburg,  built  in  1867  for  silver  c 
is  a  stone  building ;  engine,  50  horse-power ;  boilers,  40-inch  diam 
and  20  feet  long;  runs  ten  stamps,  GoO  pounds  each ;  six  Wlieeler  p 
4  feet  in  diameter,  and  three  concentrators,  8  feet  in  diameter ;  sta 
and  pans  are  g(»ared  to  make  from  60  to  75  drops  and  revolution:) 
minute.  Capacity  from  12  to  15  tons  per  twenty-four  hours,  aecort 
to  quality  of  ore.  It  has  crushed  about  1,000  tons  of  quartz  in  all,  w 
yielded  about  8100,000.  The  rock  worked  was  principally  cropp 
and  ore  txiken  from  near  the  siuface.  The  mill  is  now  idle,  awaitini 
pairs  of  crank  and  cylinder.  It  cost,  all  told,  about  $75,000,  currency, 
is  considered  the  best  mill  in  the  Territory.  It  is  situated  in  Flint  C 
district,  which  first  became  generally  known  in  the  winter  of  1866. 
district  seems  to  be  a  basin  of  stratified  rock  on  the  north  side  of 
Gold  Creek  Mountains.  The  principal  explorations  have  beeii  cai 
on  by  a  St.  Louis  company,  on  what  is  known  as  Comanche  Hill,  i 
their  workings,  a  shaft  100  feet  deep,  and  a  tunnel  200  feet  long,  bes 
some  considerable  stopings  and  inclines,  it  appears  that  the  kem* 
tlie  hill  consists  of  stratified  rock,  chiefly  limestone,  partly  metai 
phic  in  chara<;ter,  and  all  probably  highly  magnesian.  These  sti 
each  from  2  to  10  feet  thick,  strike  east  and  west  and  dip  north  ink 
hill  at  an  angle  of  about  30^.  In  the  planes  separating  them  the  o 
found.  It  consists  prmcipally  of  black  sulphurets  of  silver  and  i 
silver  ores  with  quartz  and  calcspar  as  gangue.  The  ore  is  not  r 
larly  distributed  throughout  the  entire  plane  separating  two  g 
strata,  but  occurs  in  nodules,  varying  from  1  to  5  feet  in  thickness, 
in  masses  of  from  1  to  500  tons.  The  se^m — if  it  can  be  so  prop 
called — then  narrows  down  to  a  mere  line  of  separation  between  the 
layers  of  limestone.  The  extraordinary  anticipations  in  reference  to 
tnanche  Hill  have  not  been  realized.  A  large  mass  of  croppiugs,  < 
mated  at  several  thousand  tons,  covered  the  brow  of  the  hill.  This  n 
was  spangled  with  black  sulpliui*ets,  and  was  supposed  to  be  good 
ore.  Upon  being  taken  down  it  was  found  they  consisted  of  limest 
nier(»ly  superficially  covered  with  ore,  and  a  small  i)ortion  of  which  < 
paid  for  reduction.  Evidently,  in  this  case,  the  usual  order  was  rever 
and  the  slight  incrustation  of  ore  rendered  the  limestone  less  dest 
tible  than  the  surrounding  country  rock.  The  question  of  permanc 
and  returns  will  depend  upon  the  size  and  frequency  of  recurrenc 
these  ore  bonanzas.  The  question  cannot  be  said  to  be  definitely 
tied  as  yet. 

A  large  amount  of  work  has  been  done  to  the  east  of  Comanche  1 
on  the  Comanche  extension,  and  the  Eomley  and  Bugher  Lode,  an 
from  a  lawsuit,  relative  to  identity,  which  was  decided  in  favor  of 
former.  At  what  was  called  the  discovery  of  the  Bomley  and  Bogi 
a  body  of  silver  ore,  some  twenty  to  thirty  feet  in  width,  has  I) 
uncovered.  That  portion  of  the  ore,  with  heavy  spar  as  gangue,  is  hig 
argentiferous ;  the  pure  quartzose  portion,  forming  the  principal  part 
the  contrary,  was  not  sulficiently  rich  in  silver  to  submit  to  the  oner 
charges  of  custJbm  reduction.  On  the  Comanche  extension  a  large  h 
of  silver  ore  has  been  lately  discovered,  with  threads  of  native  «l 
visible  in  considerable  quantities.  The  Poor  Man's  Joy  was  one  o£ 
lodes  that  first  attracted  attention  in  the  district.   An  open  cat  hasb 
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aboat  two  hundred  feet  long,  uucoTering  the  vein  and  showin": 
■hree  to  six  feet  of  qaartz.    The  vein  seems  to  dip  at  a  very  small 

Some  of  the  ore,  undoubtedly  selected,  was  shipped  to  smelting 
in  New  Jersey,  and  Berlin,  Prussia,  and  yielded  from  $300  to 
)  per  ton. 

little  work  has  been  done  to  venture  an  opinion  as  to  the  character 
f  vein.  The  ore  contains  a  considerable  percentage  of  lead,  and 
practicable  for  milliug.  The  proprietors  propose  to  put  up  an  air 
itrator  this  winter,  to  concentrate  the  ore  as  much  as  possible,  and 
o  ship  it  to  eastern  or  European  smelting  works. 
irge  number  of  other  lodes  have  been  discovered,  but  very  few  of 
were  worked  to  any  considerable  extent.  They  seem  to  be  mostly 
in  England  are  technicidly  termed  ^'  flat  veins ^ — bodies  of  ore 
ring  stratified  rock,  and  appear  to  be  formations  analogous  to  those 
lite  Pine— with  this  difference  that  the  strata  and  ore  dip  at  a 
lerable  angle,  and  are  more  confined  to  their  respective  seams. 
.  Creek,  a  deep  but  narrow  gulch,  divides  the  district  into  two 

All  the  lodes  in  the  western  portion  contain  a  large  percentage 
d,  and  some  of  the  ore  consists  of  pure  argentiferous  galena.  No 
pt  at  their  reduction  has  been  made.  Although  the  affairs  of  Flint 
during  the  pa«t  year  have  been  under  a  cloud,  there  is  every 
?ct  that  ere  long  this  district  will  form  a  prosperous  mining  com- 
y.  The  mill  has  lately  changed  hands,  and  those  interested  in  the 
!t  confidently  expect  the  most  brilliant  results, 
f  Hertey  mill  is  located  near  Georgetown.  It  is  a  steam  mill  of 
tamps,  driven  by  a  25  horse-power  engine;  the  whole  in  a  log 
ng;  cost  815,000  to  $20,000,  currency.  Has  crushed  a  consider- 
imonnt  of  quartz  from  the  Minnesota  lode,  and  some  others,  but 
not  make  it  pay,  although  the  ore  assayed  well  enough  to  pay  a 
ome  margin  if  it  could  be  saved.  There  are  many  lodes  in  this 
:t ;  some  of  them  are  large  and  well  defined,  and  will  pay  when 
&c.,  become  cheaper. 

Eicing  mill  is  also  located  near  Georgetown.  It  is  an  8-stamp 
)roi>elled  by  a  40  horse-power  st^am-eugine;  wooden  buildings; 
nshed  ore  from  several  lodes ;  did  not  pay ;  idle  now. 
Hanauer  mill,  located  near  Cable  City,  is  the  second  best  in  the 
r.  It  was  built  by  A.  Hanauer  in  1868,  and  contains  four  batteries 
stamps,  (weight  400  pounds  each ; )  drop  9  inches ;  speed  75  drops 
inute ;  power,  30  horse-power  steam-eugine ;  capacity  35  tons  per 
r-four  hours ;  original  cost  of  machinery  820,000 ;  cost  of  erection — 
)U8e,  35  by  55  feet,  engine  house,  18  by  53  feet — 820,000  more.  The 
uery  was  built  by  Gates,  of  Chicago.'  The  mill  has  been  running 
trenty-five  days  in  all,  and  crushed  during  that  time  025  tons  of 
,  which  yielded  from  85  to  820  per  ton.  The  cost  of  crushing  a 
s  been  about  84.  At  present  the  mill  is  idle  for  want  of  ores. 
driers  mill. — Ray  &  Hendrie  have  erected  a  10-stamp  mill  at  Butte 
:  the  past  year.  The  stamps  weigh  500  pounds,  and  are  geared 
J  05  times  per  minute.  Tlie  mill  has  done  little  or  no  work,  and  is 
present ;  reason  unknown. 

e  very  valuable  copper  mines  have  been  discovered  in  this  district, 
•etty  thoroughly  prospected.  Among  the  most  prpminent  are  the 
al,  Parrott,  Gray  Eagle,  Mountain  Chief,  &c.  The  first  two  are 
.lly  considered  extensions  of  the  same  vein.  A  shaft  has  been 
5Veet  deep  on  the  Original,  developing  a  3-foot  vein.  The  ore  is 
>ally  green  carbonate  and  red  oxide. 
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The  Parrott  has  been  explored  to  a  depth  of  125  feet,  and  a  good  vein 
developed.  In  the  upper  zone  the  copper  is  in  tbe  oxyaized  form,  while 
in  depth  peacock  ore,  remarkably  free  of  gangue,  predominates. 

A  smelting  furnace,  consisting  of  a  stack  furnace,  with  fan-blowers, 
&c.,  was  erected  to  work  the  copper  from  these  lodes.  Five  tons  of  black 
copper  were  run  out  and  shipped  east  for  refining.  The  proprietors  state 
that,  at  present  prices  of  fuel,  labor,  &c.,  they  can  produce  black  copper 
for  840  i)er  ton. 

The  yoiclan  mill^  located  at  Cable  City,  Wiis  erected  in  the  winter  of 
1857.  It  has  twenty  stamps  of  472  jwunds  each,  distributed  in  4  batteries, 
and  2  arrastras.  The  motive  power  is  a  40  horse-power  engine,  geared  to 
raise  the  stamps  80  times  per  minute  7  inches  high.  The  cost  of  e^e^ 
tiou  was  $48,000  in  all.  The  mill  reduces  42  to  54  tons  of  ore  iu24 
hours,  and  consumes  3  cords  of  wood.  Cost  of  reduction  is  reiwrtedat 
$.">,  eurrencv.  The  entire  amount  of  ore  reduced  is  9,2(K)  tons,  all  from 
the  Atlantic  Cable  lode,  which  yielded  $172,000  in  gold  coin.  The  mi 
was  erected  under  a  contract  with  the  proprietors  of  the  Atlantic 
Cable  Lode  to  work  10,000  tons  of  ore  from  that  lode,  at  811  i)er  ton  ii 
gold. 

Atlantic  Cable  lode. — This  magnificent  mine  was  discovered  in  Jui^ 
18G2.    Prom  the  workings  up  t^  date  it  seems  to  be  a  chimney  of  an» 
erous  quartz  in  a  dyke  of  limestone.    The  ore  is  of  a  more  or  less  deep 
red  color,  on  account  of  a  heavy  percentage  of  iron,  and  very  friabhL 
The  body  of  ore  strikes  nearly  north  and  south,  and  the  ore  chimney 
dips  under  tlie  limestone  at  an  angle  of  18  degi^ees.    A  iH'tri)eDdica]ar 
shaft  was  sunk  140  feet  deep  and  a  stopo  level  run  246  feet  in  leogdi 
iNTearly  10,000  t^ns  were  raised  in  a  little  over  one  year,  yielding  $172,(NI. 
in  gold.    The  system  of  mining  pursued  is  perhaps  without  parallel  fit 
its  wasteful  costliness  and  reckless  disregard  for  danger.    As  the 
of  ore  gradually  dipped  away,  it  was  followed  in  its  track  instead 
being  attacked  by  means  of  shafts  and  levels.    This  necessitated 
quent  rehandling,  and  made  it  extremely  difficult  to  secure  the  w 
iugs  against  caving.    Some  of  the  ore  was  rehandled  14  times.    Add 
this  the  extravagant  cost  of  milling,  $11  per  ton,  great  expenses  in 
to  keep  down  the  water,  and  the  consequence  was  ea^sUy  to  be  lb; 
Fhially  the  mine  caved,  the  proprietors  failed,  and  the  mill  stopped.  W 
the  hands  of  persons  supplied  with  sufficient  capital  to  work  it  apoi  | 
moderate  principles  of  economy,  the  Atlantic  Cable  will  undoabtedl|f ;^ 
resume  its  former  productiveness  with  more  favorable  results  to  itspw- ' 
prietors. 

Miners  and  Meclmnic's  Tunnel. — In  tbe  vicinity  of  the  Atlantic  CaH» 
lode  an  extensive  tunnel  is  being  cut  by  a  hard-working  joint  stock 
company,  who  deserve  success.    This  company  wa«  organized  over  tw» 
years  ago,  and  the  shareholders,  all  poor  men,  proceeded  immediat^l 
with  their  work.    Two  shifts  per  day  have  been  engaged  most  of  ' 
time  ever  since  in  driving  ahead  the  tunnel,  while  the  balance  of 
company  would  engage  in  other  work  to  supply  funds.    Eight  hun" 
and  forty  feet  in  length  have  thus  been  excavated.    By  far  the  greai 
part  was  through  earth  and  loose  rock,  but  the  last  150  feet  had  to 
blasted  through  solid  granite,  which  seems  to  constitute  the  center 
the  hill.    A  thousand  feet  ahead  of  them  they  exi>ect  to  tap  the  Atf 
Cable  lode.    Several  mineral-bearing  quartz  seams  have  been 
in  the  tunnel ;  none  of  them,  however,  have  been  rich  enough  to  pay 
working. 

Deer  Lodge  County  dilcJies. — The  following  is  a  list  compiled  ftomtt* 
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sot's,  Mr.  J.  B.  Elwell's,  retamB,  and  comprises  all  those  ditches 
I  sell  water : 


I-aOltjr- 

Same  uf  dilcb. 

Ngaioufowii™ 

£'ffiS 

MllcB  in 

IcDRtl.- 

Valut. 

RoekCrwk 

toni  Suurt 

PduihIi  A  CTeen 

1,500 
IW 
TOD 

■m 

300 

300 
300 

z 

soo 

IKH) 
300 

aw 

5W 

1 

300 

1,000 

300 
MO 
300 
M( 

suo 
soo 

z 

soo 

900 
300 

soo 

ew 

13 
IS 

l,uo» 

KriMwn 

Knl<TT.rt»8  

JO,  000 

IS 

siooii 

TI»iRil(iii&l>nii<fam.. 

SSTc'."::::::: 

ADMrioin..., 

'iS^^A"--::::. 

GS^.SrGSoi:  ::::::: 

>"i','.'i,'rb!l«Aci'_::: 
1  \  Lul^&cv:: 

^::::::::::::: 

T.OIW 

Ortch 

1     '.J-iDdwACo 

ttanCDkh 

!■  l>iilwn*Oo, 

3,000 

3,000 

' 

McCl  IUd 

Fre<lcrlGlu>ni&,C<i... 

91 

....^ 

ii"^,i«10 

tddition  to  the  above,  many  ditclii-s  were  built  by  miners  for  private 
•stiug  ill  the  aggrcyato  probably  8100,000  more. 
ai^Mtidctl  tJlbie  of  valuation  is  tjikeu  from  tlie  New  Northwest: 
Ccmparalirf  diWc  of  ralund'oN*  and  iaict,  Derr  Lodge  Coantg.  


Samht^i. 

Val 

uation. 

ten. 

leer. 

leas. 

tm. 

^ 

iam. 

IsAft 

im 

ltlr«l«l 

Mtock 

1,160 

n.a»o 

30.  «S 

30,400 

"i.«o 

4,  Mil 

m 

•90, 1» 

meio 

ta.seo 
105,  Ma 

t3il,P4S 
»M,OSI 

»oa,97s 

38t 

si 

90cCl33 

1,8S3 
«,SM 

Ein.aia 

£tiU 

1,100,000 

-?L3;2t3r*::::::: 

*7.M3 
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CHAPTER  XLIIL 

LEWIS  AND  CLARKE  COUNTY. 

Lewis  and  Clarke  (formerly  Edgertoii)  County  occupies  the  geogn- 
pliical  center  of  the  settled  portion  of  the  Territory.  Its  boundaries  an 
defined  by  the  Sun  River  in  the  north,  the  Missouri  River  (flowing  here 
from  south  to  north)  in  the  east,  the  divide  of  the  main  range  of  the 
Rocky  Mountains  in  the  west,  and  in  the  south  by  a  spur  of  the  same 
shootin*^  out  towards  the  northwest.  These  lines  inclose  a  belt  about 
thirty-live  miles  wide  and  one  hundred  miles  long,  parallel  ^ith  the 
Missouri  River. 

The  northwestern  part  of  the  county  is  a  continuation  of  the  Grand  Coi- 
teau  de  Missouri,  a  high  level  plateau,  sandy  and  arid  in  nature,  andolh- 
ing  little  inducement  for  settlement,  except  in  the  valleys  of  the  stream 
by  which  it  is  intersected.  The  northwestern  section,  formed  b\'  the 
head-waters  of  Dearborn  and  Sun  Rivers,  is  reported  to  be  extremely 
rugged  and  inaccessible. 

Tiie  southern  half  of  the  county  is  a  basin  between  the  main  and  belt 
range,  divided  up  into  a  number  of  beautiful  valleys  by  low  intersecting 
foot-hills.  Prominent  among  this  system  are  Prickly  Pear,  Ten  Mih| 
Seven  Mile,  Missouri,  and  Dearborn  Valleys,  all  of  which  are  excellentb 
adapted  for  agriculture  and  stock-raising.  The  necessary  water  for  m 
gation  is  taken  from  the  streams,  and  a  large  number  of  acres  annoaQf 
yield  a  bountiful  harvest  of  all  the  hardier  cereals. 

Surrounding  and  in  close  proximity  to  these  agricnltunil  lands  m 
found  the  principal  gold  deposits  in  lodes  and  placers. 

Here,  iuj  elsewhere,  the  Rocky  Mountains  scarcely  merit  their  distiM' 
tive  adjective — ^rocky.  They  are  remarkable  for  the  gentleness  of  thv 
accli\'ity  and  the  absence  of  rugged,  projecting  peaks.  Not  only  onlll 
sloping  sides,  but  even  at  the  very  summit,  with  rare  exceptions,  thdl 
granitic  kernel  is  covered  by  a  mantle  of  soil  supporting  a  loxarifll 
vegetation  of  bunch-grass  or  interminable  forests  of  pine,  fir,  and  sptm 
Indeed,  few  imxjortant  chains  are  less  rocky  and  barren  of  soil. 

geological  STRUCTURE. 

The  geological  structure  of  the  county  seems  to  be  comparatiTeb 
simple ;  at  the  same  time  the  necessary  data  for  fixing  the  exact  bomii 
aries  of  the  various  formations  are  not  yet  sufliciently  nameroos  ioi 
complete. 

The  backbone  of  the  main  range  and  projecting  spurs  consists  rf; 
primitive  rocks,  among  which,  coarse-gi*ained  granite  predominai 
with  syenite,  gneiss,  and  occiisional  dike^  of  trap  and  pe^iks  of  porph 
as  accessories.    A  trap  dike  parallel  with  the  most  important  bdti 
gold-bearing  lodes  is  particularly  interesting,  on  account  of  the  inft 
mate  relations  it  seems  to  bear  to  these  lodes. 

The  lower  foot-hills  and  valleys  are  made  up  of  limestone,  both  lUf 
ne^ian  and  argillaceous,  slate  and  sometimes  sandstones.  Where  thflf 
approach  the  granite  they  are  frequently  metamorphosed  and  cousiden* 
bly  disturbed.  No  fossils  have  been  found  in  these  sedimentary  straH 
and  no  definite  opinion  as  to  their  phice  in  the  geological  series  can  In 
formed.  Since  the  discovery,  at  several  points,  of  lignite  similar  to  fli 
lignite  of  the  plains,  it  is  perhaps  not  unreasonable  to  conclude  thattki 
strata  of  the  valleys  at  least  are  ecpiivalent  formations  to  those  an^«^ 
lying  the  plains  of  Colorado  and  Wyoming,  and  henC/e  of  comparatiwjf 
recent  origin.    The  exi)lorations  necessary  in  placer  uiinlng  have  th* 
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igbly  developed  the  drift  and  allavial  formations.  Along  the  flanks 
'  the  main  range  and  its  spurs,  deep  gulches  and  ravines  have  been  cut 
it  by  erosive  action  continued  through  countless  ages,  carrying  off  the 
j^hter  and  more  destructible  substances,  and  depositing  in  their  place  in 
more  concentrated  form  the  precious  material  of  the  quartz  lodes  above, 
lis  action  is  frequently  very  evident,  the  gulches  being  rich  to  the 
Ant  crossed  by  the  lodes,  and  barren  above.  The  characteristics  of  the 
Bvel  and  alluvium,  their  relative  depth,  width,  and  extent,  are  of 
cirse  as  varied  as  the  amount  of  gold  which  they  contain  and  which 
Bikes  them  so  valuable.  Fossil  teeth,  tusks,  ribs,  &c.,  are  frequently 
and  in  the  auriferous  gravel.  Last  Chance  has  been  particularly  pro- 
Ip  in  well-preserved  specimens.  One  of  the  finest  specimens  lately 
itained  is  a  tooth  of  the  Elephas  primogenimj  measuring  sixteen  inches 
td  weighing  twelve  pounds,  with  a  part  of  the  jawbone  attached.  But 
tie  is  done  towards  preserving  these  interesting  relict  of  the  past. 

POPULATION  AND  INDUSTRIAL  PROGRESS. 

Although  the  smallest,  Lewis  and  Clarke  is  one  of  the  most  populous, 
ealthy,  and  flourishing  counties  in  the  Territory.  At  the  last  election 
585  votes  were  cast,  from  which  the  population  may  be  inferred  to  be 
x>l>ably  about  10,000  souls. 

Helena,  the  principal  town  and  county  seat,  is  situated  very  near  the 
ffithem  border  in  Last  Chance  Gulch.  She  owes  her  rapid  rise  to  rich 
acer  and  lode  deposits  in  her  immediate  neighborhood,  and  her  steady 
regress,  rather  unexampled  in  the  history  of  mining  camps,  to  her  pecu- 
irly  favorable  and  central  location.  The  first  cabin  was  erected  in  the 
inter  of  1864.  On  the  29th  of  April,  1809,  one-third  of  the  town  was  de- 
loyed  by  fire,  but  a  few  months  sufficed  to  replace  the  former  frame  tene- 
ttits  by  substantial  stone  and  brick  edifices.  In  the  selection  of  the 
to  the  same  error  so  usual  to  mining  towns  has  been  committed. 
Ithough  much  better  locations  abound,  the  business  part  of  the  town 
M  gradually  been  built  up  in  the  gulch  itself,  thus  interfering  with  the 
tbmstion  of  the  placers,  and  giving  rise  to  much  vexatious  litigation 
etween  miners  and  lot  owners.  Among  the  industrial  establishments 
tope  particularly  referring  to  the  mining  interest,  is  the  foundery  and 
lachine  shop  of  Mr.  Hendrie,  erected  in  18C7.  This  establishment  con- 
ims  one  cui>ola  furnace,  two  forges,  trip-hammer,  three  lathes,  mold- 
ig  room,  &c.,  and  all  other  appointments  necessary  for  the  repair  of 
lartz  mills,  and  is  of  the  utmost  importance  in  a  country  so  far  distant 
Dm  the  industrial  centers  of  the  East  and  West. 
The  county  contains  one  flouring  mill  with  three  run  of  stones,  and 
d  saw-mills  with  a  capacity  of  cutting  daily  120,000  feet  of  lumber. 
ven  of  the  saw-mills  are  propelled  by  steam. 

The  gratifying  industrial  progress  of  the  county  will  appear  from  the 
lowing  t««ble  obtained  firom  official  sources  : 

UeAowimg  the  number  of  acres  cultivatcdf  value  of  improvenumtSf  total  valuation  of  property, 

4'C,j  in  Lewis  and  Clarke  County, 
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PLACEB  MINES. 


The  known  and  productive  placers  of  Lewis  and  Clarke  are  chiefly  } 
contined  to  the  southern  half  of  the  county.  They  occupy  an  arwi  of  i 
aBout  twenty-ti ve  miles  square.  Within  this  limit  nearly  all  the  golcbcs  I 
and  foot-hills  are  known  to  be  auriferous.  Some  of  the  gulches  bave  | 
been  merely  prosj)ectefl  for  want  of  facilities  to  work  them,  others  bave  ' 
been  exhansted,  but  the  majority  promise  to  continue  their  past  pro-  i 
ductiveness  for  many  years  to  come. 

LaM  Chance  Inlet.— T\i\^  gulch,  containing  the  most  important  and 
productive  placer  in  the  county,  was  discovered  in  July  18C4,  and  has    \ 
yielded  steadily  since  that  tinu\ 

Its  two  forks,  Oro  Fino  and  Grizzly  Gulches,  head  in  a  spur  of  the  maia 
range,  pursuing  thence  a  i)arallel  and  northerly  course  tor  four  miles; 
they  unite  about  half  a  mile  above  the  town  of  Helena  and  fonn  Last     i 
Chance  proper.    A  short  distance  beyond  the  junction,  the  iudosing'    \ 
foot-hills  come  to  an  abrupt  termination  and  the  bed  of  Last  Chance     ! 
assumes  a  width  of  from  400  to  SOU  feet  ibr  a  distance  of  thive  miles, 
until  it  loses  its  identity  in  the  basin  of  Ten  Mile  and  Prickly  Pear. 

The  forks  Oro  Fino  and  Grizzly  are  nan^ow,  deep  ravines,  with  the  ' 
bed  rock  from  10  to  40  feet  deep.  Too  much  water  in  the  di'itts  and  too 
littk^  lor  washing  have  nuich  retarded  the  working  of  the  claims  and  a 
good  deal  of  ground  remains  to  be  worked,  especially  in  Oro  FinoGokh. 
The  upper  part  of  Last  Chance  bears  the  same  characteristics.  Exten- 
sive drains  are  necessary  to  free  the  claims  from  the  natui'al  guldi 
water. 

In  the  central  and  lower  part  of  the  main  gidch  the  layer  of  alla\iQm 
is  very  shallow,  and  the  claims,  with  the  exception  of  the  deep  diggings^ 
are  easily  juid  quickly  worked  out.  The  extreme  lower  end,  where  the 
gulch  debouches  into  the  valley,  has  all  the  characteristics  of  bar  dig- 
gings. It  is  now  almost  entirely  worked  by  Chinese  who  have  acquired 
title  by  purchase  from  former  owners  or  by  taking  up  abandoned  gronDi 
They  i)roduce  a  considerable  amount  of  gold,  but  the  individual  resolt* 
are  not  known. 

tSi/stem  of  mining. — The  nature  of  the  ground  does  not  [X^rmit  the 
application  of  hydraulics,  without  the  preparatory  const  ruction  of  a  bed- 
rock Hume.  In  the  shallow  claims  the  i)ay  dirt  is  shoveled  directly  into 
the  sluice  boxes,  juid  where  stripping  is  not  feasible  it  is  boistetl  by  wind- 
lasses. It  is  estimated  that  the  tailings  contain  at  least  $1,500,000 
which  could  be  saved  by  proper  appliances.  To  obtain  these  and  to 
facilitate  the  working  of  the  balance  of  the  ground,  a  bed-rock  flame 
through  Last  Ch::nce  ( Julch  has  been  proje<Jted,  but  the  death  of  the 
projector,  Colonel  Truett,  has  delayed  the  Immediate  execution  of  his 
plans.  A  careful  examination  and  siu'vey  have  demonstrated  its  eitire 
feasibility.  In  the  lower  claims,  where  the  gold  consists  of  miunte 
scales,  (piicksilver  is  used  in  the  sluice  boxes.  The  gold  obtained  ATiries 
from  .904  to  .015  in  fineness. 

Froduvtion, — The  lowest  estimate  of  the  production  of  Last  Ghana 
Gulch,  up  to  ISbO,  places  it  at  80,500,000.  The  yield  of  the  main  gaki 
and  forks  for  the  i)rescnt  season  will  be  about  $700,000.  The  gnlchitseli 
affords  a  small  amount  of  water,  but  it  is  owing  principally  to  an  cxcrf- 
lent  system  of  ditches,  utilizing  the  water  of  Ten  Mile  Creek,  that  this 
indispensable  article  was  less  scarce  here  than  in  the  majority  of  thfl 
mining  cami)s  throughout  the  Territory. 

Ancient  Channel — The  claims  of  Tavlor,  Thompson  &  Co.,  Hollo««y 
&  Lutke,  and  Getchell,  800  feet  in  length  in  Last  Chance  Oulch,  abcot 
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lialf  a  mile  below  the  town  of  Helena,  form  a  deposit  which  merits 
I  separate  description  on  account  of  its  peculiar  geologfical  features  and 
its  wonderful  yield  of  gold,  past,  present  and  prospective. 

At  this  point  the  gulch  was  originally  worked  to  a  depth  of  from  six 
to  ten  feet,  to  what  was  supposed  to  be  the  true  bed  rock,  consistiif g  of 
a  layer  of  arenaceous  cement  from  three  to  five  feet  thick.  In  setting  a 
string  of  sluice  boxes  the  stratum  was  perforated  and  another  body  of 
auriferous  gravel  exposed.  This  second  deposit  is  from  35  to  45  feet 
thick.  The  enormous  quautity  of  gravel  it  contains,  the  facilities  which 
it  ofters  for  economical  working  by  the  introduction  of  machinery,  and 
the  remarkable  uniformity  with  which  the  gold  is  distributed  through 
the  gravel,  have  rendered  it  exceedingly  remunerative  to  the  owners  and 
noted  for  its  gross  :y1eld  of  gold.  For  the  present  season  the  yield  will 
be  about  8200,000. 

In  order  to  illustrate  the  manner  of  working  these  claims,  I  will  select 
that  of  Taylor,  Thompson  &  Co.  To  obtaiu  a  dump,  a  wooden  tower 
is  erected  in  some  part  of  the  claim  partially  or  entirely  worked 
oat.  This  tower  rises  above  the  natural  surface  of  the  ground  and  - 
some  CO  feet  above  the  true  bed  rock.  From  the  top  of  the  same,  a 
namber  of  inclined  i>lanes  radiate  towards  the  lower  face  of  tbe  gravel 
bank.  On  these  tramways  the  gravel  is  carried  in  cars  to  the  top  of 
the  tower,  there  dumi>ed  into  the  Suice  boxes  and  wasbed  over  tbe  riffles. 
The  motive  power  is  supplied  by  a  steam-engine  stationed  in  the  lower 
part  of  the  tower.  On  oue  of  tbe  claims  the  hoisting  is  performed  by 
ail  ingenious  combination  of  whims  and  cranes. 

Only  the  i>ortion  of  the  gravel  beneath  the  false  bfed  rock  is  worked 
in  this  nmnner.  The  stratum  of  sand  and  cement  of  which  the  false 
bed  rock  consists  and  the  gravel  and  soil  above  it  are  first  stripped  and 
wheeled  oft*.  The  second  layer  of  gravel  which  remains  is  taken  down 
It  right  angles  with  the  main  gulch.  To  facilitate  the  excavation  i)er- 
peadicular  slits  are  cut  40  feet  apart.  No  powder  is  used,  as  the  gravel 
II  easily  attacked  by  pick  and  sbovel. 

Numerous  opinions  in  reference  to  tbe  character  and  origin  of  this  val- 
uable deposit  have  been  advanced,  but  none  of  them  are  sufficiently  sat- 
isfactory to  be  conclusive.  Accordhig  to  the  first  and  most  generally 
leceived  opinion,  the  bed  rock  of  Last  Chance  Gulch  suffers  an  abrupt 
depression,  forming  a  large  basin  or  pot-hole.  Under  such  an  assump- 
tion it  is  difficult  to  explain  the  formation  of  a  i)lacer  deposit  of  such 
liaguitude  and  such  uniformity  by  the  experience  of  placers  elsewhere, 
this  improbability  led  a  munber  of  practical  miners,  thoroughly  ac- 
quainted with  the  ancient  channels  of  California,  to  the  conclusion  that 
Oie  gravel  below  the  first  bed  rock  has  nothing  to  do  with  Last  Chance 
Gulcb,  but  is  part  and  parcel  of  an  ancient  channel  crossing  the  same  at 
right  angles.  They  have  sunk  a  large  number  of  shafts  on  the  low 
phiteau  to  the  west  of  tbe  gulch  and  eliminated  a  belt  about  800  feet 
Wide,  the  locality  of  tbe  ancient  channel.  Every  shaft  sunk  within  its 
limits  at  a  depth  of  from  50  to  70  feet  encounters  a  large  volume  of 
Water  too  great  to  be  overcome  by  any  pumping  machinery  at  their  dis- 
IK>sal.  Several  attempts  to  reach  the  bed  rock  by  sinking  deeper  prov- 
ing abortive,  the  parties  engaged  in  tbis  enterprise  are  now  running  an 
t^xteusive  drain  tunnel  from  a  i)oint  about  two  miles  distant  from  tbe 
deep  claims  on  Last  Cbance.  Tbey  have  already  completed  2,000  feet 
and  pix>ix»se  to  continue  this  ckaiu  tunnel  at  a  low  grade  until  they  strike 
pay  graveL 

The  gravel  in  the  bed  of  this  old  river  is  different  from  anj'  other  in 
the  neighborhood,  being  deep  red,  while  that  of  Last  Chance  has  a  gray- 
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isli  color.  The  ancient  channel  seems  to  run  about  parallel  with  the 
Missouri  River.  To  the  east  it  has  been  traced  about  1,500  feet  from 
Last  Chance  Gulch.  It  is  needless  to  point  out  the  importance  of  this 
enterprise,  the  almost  incalculable  amount  of  gold  which  a  succession 
to  the  west  and  east  of  such  claims  as  are  at  present  being  worked  in 
Last  Chance  would  necessarily  yield. 

Dnj^  Bowery^  and  Michigan  Gulches. — These  gulches  descend  from  the 
same  ranges  and  imrsue  a  parallel  course  with  Last  Chance.  Drj'Gnlch 
particularly  has  yi(»lded  considerable  amounts  of  gold  in  fonner  time,'*. 
During  the  present  season  but  little  work  has  been  done  in  any  of  them. 
In  the  upper  part  of  Dry  Gulch  there  seems  to  be  a  deposit  similar  to 
the  deep  claims  of  Last  Chance.  For  about  2,000  feet  no  bed  rock  has 
been  reached,  although  shafts  have  been  sunk  to  a  considerable  depth 
Increased  steepness  of  the  side-hills  has  prevented  active  work  in  a 
great  measure. 

Tucker^  a  tributary  of  Dry  Gulch,  connects  the  latter  with  Tucker 
Basin.  The  latter  is  about  2,000'feet  square,  and,  although  the  supply 
of  water  in  the  most  favorable  season  is  very  small,  has  yielded  lar^jely. 
It  is  crossed  by  the  belt  of  gold-bearing  lodes  which  undoubtedly  have 
been  the  source  whence  all  the  gidches  in  this  vicinage  have  derived 
their  material.  The  surface  of  the  low  hill  separating  the  lower  end  of 
Last  Chance  and  Dry  Gulch  has  been  found  auriferous,  and  is  ground 
on  which  shiicing  is  carried  on,  mining  operations  being  only  limitedby 
the  encroachments  of  the  town  ;  a  gravel  channel,  crossing  obliquely  from 
Dry  Gulch  to  Ljv^t  Chance,  tends  to  show  that  at  some  former  time  the 
two  gulches  united  before  enteiiugTen  ]\Iile  Basin. 

ydson  Gulch, — The  course  of  this  gulch,  starting  near  the  head  of 
Grizzly  Gulch,  is  westward  ;  it  empties  into  Ten  Mile.  Thwe  bed-rock 
flumes,  one  of  which  is  4,000  feet  in  length,  and  has  reached  a  depth  of 
30  fiH>t,  yield  ex(*ellent  results. 

Ten  Mile. — Placer  mining  in  this  gulch  is  confined  to  the  neighborhood 
of  the  divide,  from  which  it  takes  its  course.  Two  hydraulics  on  the 
main  fork,  and  one  each  on  Monitor  and  Minnehaha,  two  small  forks, 
have  paid  well.  Little  is  known  in  reference  to  the  extent  of  the  placers, 
which  they  work.  The  gidch  forms  the  bed  of  a  considerable  stream  of 
water,  all  of  which  is  diverted  by  the  Big  Helena,  Yaw- Yaw,  and  , 
Thomi>son  ditches  for  the  use  of  the  placers  sunx)unding.  } 

Helena, — The  upper  part  of  this  valley  is  an  almost  impenetrable  pine 
forest.  As  all  the  gulches  entering  Ten  Mile  are  more  or  less  auriferous, 
the  bed  of  the  creek  itself  is  generally,  and  no  doubt  correctly,  supposed 
to  contain  rich  i)lacers.  All  att(*mpts  to  reach  the  bed  rock  in  theiowff 
part  of  the  gulch  have  heretofore  been  frustrated  by  water.  At  a  great 
many  points  in  the  gidch,  wash-tin — "  toad's  eye,''— is  found  in  consid- 
able  quantities.  Xo  attempt  has  been  made,  as  yet,  to  discover  the 
original  deposit. 

Greenhorn  and  SJcelly  Gulches,  two  westerly  tributaries  of  Ten  5Dk. 
have  not  attracted  much  attention  this  season. 

Silver  Crcclc  is  north  of  Helena.  The  placers  are  50  feet  wide,  witk 
5  feet  of  gravel,  and  are  worked  by  drifting.  The  bars  have  be® 
worked  stcnulily  with  good  results  since  their  discovery.  They  havefu^ 
nished  employment  to  75  miners  the  past  season,  and  produced  850,000. 

In  this  vicinity  are  Trust  Lm^k,  Iowa,  Scratch  Gravel,  St.  Louis,  Jeff 
Davis,  and  Trinity  Gulches.  The  bar  at  the  mouth  of  the  latter  has 
paid  well,  but  the  gulch  itself  is  very  spotted  and  mostly  worked  ont 

Piegan  Gulch,  a  tributary  of  Silver  Creek,  has  been  the  scene  of  consid- 
erable mining  operations.    The  gulch  is  about  three  miles  long,  the  pay 
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Streak  from  SO  to  60  feet  wide.  ^Nearly  all  the  gold  is  found  on  bed  rock 
15  to  20  feet  fipom  the  surface.  Two  hydraulics  have  been  in  successful 
operation,  supplied  with  water  by  the  Piegan  ditch.  The  side  bars  in 
the  gulch,  almost  without  exception,  have  paid  well.  They  are  worked 
by  stripping  and  ground  sluicing.  The  gulch  has  jielded  $60,000,  dfed 
frill  continue  productive  for  a  number  of  years  to  come. 

Canon  Creek, — ^This  creek  is  about  15  miles  long  and  situated  some 
twenty  miles  northwest  of  Helena.  Little  work  has  been  done  in 
the  present  bed,  and  the  gold  obtained  is  derived  mostly  from  the  old 
chainiel  running  parallel  with  the  j>resent,  but  on  a  higher  grade.  A 
small  ditch,  4  miles  in  length,  with  a  capacity  of  50  inches,  supplies  the 
water  from  the  creek  itself.  Lop  Ear,  Virginia,  Tarbead,  Specimen,  and 
eeveml  other  small  gulches,  are  tributaries  of  Caiion  Creek.  They  all  con- 
tain gold,  but  as  y(?t  have  to  depend  upon  their  own  natural  supply  of 
▼ater,  which  during  the  best  seasons  is  but  very  limited,  and  the  past 
sommer  has  been  zero. 

^  Of  these  Loj)  Ear  has  so  far  proved  the  most  productive.  This  gulch 
18  about  one  mile  long.  The  pay  streak  averages  6  feet  in  width,  with  a 
depth  of  8  feet  to  the  bed  rock.  The  gold  is  very  coarse  and  found  im- 
mediately on  the  bed  rock.  The  production  this  season  is  estimated  at 
115,000. 

Qrarelly  Range. — This  important  and  interesting  placer  deposit  inter- 
leets  Caiion  Creek  at  right  angles.  It  forms  the  channel  of  an  ancient 
nrer;  one  belonging  to  a  system  of  hills  and  valleys  far  anterior  to  the 
IRsent  configuration  of  the  surface.  Usually,  ancient  channels  take 
their  distinctive  features  from  being  buried  under  the  rubbish  of  past 
apes,  and  under  hills  and  valleys  distributed  according  to  a  new  and 
Afferent  order  of  things.  In  this  instance,  instead  of  the  channel  being 
•nbmerged,  the  denudation  of  the  surrounding  country  has  continued, 
ht  in  new  directions,  leaving  higii  and  dry  as  the  ridge  of  a  range  what 
fcnnerly  was  the  bot^m  of  a  valley  surrounded  by  hills.  This  ancient 
(kannel  is  known  for  a  distance  of  9  miles.  Although  cut  in  two  by 
Ci&on  Creek,  it  continues  on  both  sides.  The  channel  is  100  feet  wide 
W  the  gravel  from  3  to  50  feet  thick.  It  is  supplied  with  water  for 
ticking  by  the  Gravelly  liange  ditch,  12  miles  long,  carrying  200  inches 
if  water,  and  constructed  at  an  expense  of  $15,000.  The  deposit  was 
fiwovered  in  1867.  In  the  following  year  it  produced  about  $15,000. 
during  this  season  no  work  has  been  done  on  account  of  the  utter  lack 
(water.  With  the  amount  of  water  at  the  disposal  of  the  miners 
I  average  seasons,  it  will  require  more  than  five  years  to  work  out  the 
bannel,  and  it  will  undoubtedly  produce  largely  during  that  period. 

French  Bar. — These  placer  mines  are  situated  in  the  extreme  south- 
Istem  comer  of  the  county  on  the  banks  of  the  Missouri  Eiver.  The 
trer  at  this  point  makes  a  bend  several  miles  long.  Facing  the  river 
te  four  terraces  or  plateaus,  one  rising  above  the  other,  named  Pilgrim, 
^irgiuia,  Center,  and  Frencn,  and  resi)ectively  800.  400,  400,  and  1,000 
iet  in  width,  and  occupying  the  half  circle  formed  by  the  river  bend. 
Iiese  plateaus  are  gravel  bars,  and  form  an  area  of  about  one  square  mile, 
'rench  Bar  proper  is  the  most  distant  from  the  river  and  the  most  im- 
ortant  and  productive. 

It  yielded  in  1867,  $50,000 ;  1868,  $300,000 ;  1869,  $250,000. 

The  gravel  is  fiom  5  to  40  feet  thick  and  will  give  employment  to  500 
xiners  for  ten  years.  These  bars  are  not  in  the  immediate  vicinity  of 
higher  peaka  and  ranges^  and  no  good  explanation  of  the  source  whence 
h«y  derive  their  gold  is  apparent. 

The  water  fior  washing  the  gravel  is  obtained  through  two  ditches. 
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botli  24  miles  long,  with  a  capacity  of  260  and  1,000  inches,  respectivelj. 
The  latter  was  constrncted  Iiy  Messrs.  Tayler,  Thompson  &  Co.,  at  a 
eoiisidenihle  cost.  During  tlio  past  dry  season  the  ditch  only  ranied 
one-third  of  its  full  capacity. 

Si/stem  0/ mining. — French  Bar  is  mined  by  means  of  bydmnltes;  Ibe 
tiiUings  are  diiin[>ed  into  the  Missouri  River.  In  order  to  reach  bed  rocli, 
tunnels  from  COD  to  800  feet  long  are  driven  through  the  rim  rockvliich 
raises  towaixis  the  river.  The  gold  is  very  finegmined,  and  quickiulrer 
must  be  used  in  the  sluice  boxes.  The  ground  la  almost  exclnsively 
owned  and  worked  by  French  Oanudians. 

Viiluiible  gold  mines  are  supposotl  to  exist  in  the  country  at  and 
around  the  lieadwaters  of  Sun  Kivcr.  Its  comparative  inaetressiWl- 
ity,  but  nioii?  particularly  the  dangers  to  be  cnconntereil  from  hostile 
Indians,  bavosofiir  prevented  it  from  beingthorongldy  prospected.  One 
party  of  intit-pid  prospectors  who  venture<l  on  its eiplonition  have  uevn 
been  heanl  fi-oni  iigain,  and  the  general  belief  that  they  have  fallea  by 
the  treachery  of  the  red-skins  seems  well  foundeil. 

l>itc}ieit. — The  gulches  containing  valuable  placers  are  usually  desti- 
tute of  a  nataral  su|)])ly  of  water,  or,  at  all  events,  the  quantity  is  entirrfy 
inadequate  for  mining  purposes.  To  supply  the  deficiency,  water  most 
be  taken  from  larger  neighboring  streunis,  sometimes  over  great  dii- 
tances  and  at  great  exiiense.  The  construction  of  the  ditches  by  meansof 
which  the  water  is  diverted,  has  been  universally  remunerative  when- 
ever undertaken  with  any  degree  of  prudence.  In  the  few  instaoeei 
where  this  bas  not  been  the  case,  it  is  mainly  owing  to  complications  and 
litigation  growing  out  of  disjiuted  water  titles. 

The  following  table,  though  incomplete,  exhibits  tbe  progress  Levi) 
aiid  Clarke  County  has  mode  in  this  direction : 

Table  of  wining  ditcliet  <if  Lewit  a»d  Clarlie  Coutitg. 
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QUAKTZ  MI?IES  XSD  UUXS. 

The  quartz  interest  of  the  county  has  not  suffered  the  depreBskB 
which  has  characterized  many  other  districts  during  the  pa«t  yar, 
This  is  owing  to  the  fact  that  the  Union  lode,  to  which  operatioiia  me 
chiefly  confined,  was  sufbciently  developed  to  permit  of  aaintemipted 
and  successful  exploitation.  A  more  I'ational  system  haa  been  inao^ 
rated  in  the  working  of  the  mines.    These  sariaceiodicationa  aad  goiAer 
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)les,  no  matter  iow  promising  they  may  seem,  are  no  longer  considered 
safficient  guarantee  to  embark  in  extensive  enterprises,  and  mine 
jmers  begin  to  see  the  necessity  of  thoroughly  developing  their  prop- 
1y  and  assuring  themselves  of  its  permanency  before  erecting  costly 
iUs.  Mining  like  any  other  legitimate  pursuit  can  only  be  carried  on 
iccessfully  by  a  close  adherence  to  principles  of  economy  and  experience, 
Qd  the  knowledge  of  this  truth,  though  dearly  bought,  is  rapidly  work- 
ig  out  its  beneficial  results. 

Twelve  quartz-mills  have  been  erected  in  the  county,  ten  of  which 
re  in  successful  operation.  The  Gormley  and  Allen  mills  are  the  only 
lies  that  are  idle ;  the  first  for  the  want  of  the  necessary  supply  of  wa- 
BT  for  the  batteries,  the  second  for  want  of  suitable  pay  ore. 

One  thousand  six  hundred  and  eighty-eight  lodes  have  been  discov- 
ired,  staked,  and  recorded  in  the  county  forming  a  linear  vein  deposit 
i  over  five  hundred  miles.  Many  of  the  veins  held  under  these  dis- 
!Overies  are  too  narrow  and  conta;in  ore  of  too  low  a  grade  to  be  worked 
It  present ;  but  actual  developments  have  proven  a  large  number  to  be 
ralaable  deposits  sufficient  to  form  the  basis  of  an  extensive,  successful, 
ind  permanent  mining  industry. 

Betums  and  extensive  mining  operations  have  been  chiefly  confined 
»the  gold  belt  crossing  the  heads  of  Oro  Fino,  Grizzly,  Nelson,  Dry, 
ad  Tucker  Gulches.  The  parallel  veins  of  which  the  belt  consists  are 
It  or  near  the  line  of  demarcation,  separating  the  limestone  strata  of 
Ike  foot-hills  and  valleys,  and  the  granitic  kernel  of  the  range,  and  pro- 
bibly  come  under  the  head  of  contact  veins,  although  at  the  surface 
ftqr  are  generally  entirely  in  granite.  The  belt  has  been  traced  for  a 
listance  of  eight  miles. 

The  Whitlatch  Union  Lode  is  the  most  prominent  vein  in  this  gold 
Wt  It  is  better  opened,  more  thoroughly  developed,  and  has  yielded 
i  larger  amount  of  bullion  than  any  other  lode  in  the  Territory.  It  was 
tiacovered  in  the  winter  of  1864,  in  the  park  between  the  sources  of  Oro 
Ido  and  Grizzly  Gulches,  the  two  forks  of  Last  Chance.  It  crosses 
iem  at  right  angles,  the  strike  of  the  lode  being  being  about  85°  east. 
ear  the  surface  the  vein  is  inclosed  in  walls  of  coarsegrained  granite, 
at  at  a  depth  of  from  100  to  200  feet  it  passes  out  of  the  granite  into 
very  fine-grained  sj-enite.  Immediately  beneath  the  alluvium  the  vein 
very  irregular,  distorted,  and  disturbed.  It  soon  assumes  a  regular 
ip  of  350  to  40^  north  into  the  hill  and  toward  the  limestone  belt, 
hich  it  retains  for  250  feet.  Below  the  2o0.foot  level  the  behavior  of 
le  crevice  is  very  remarkable,  running,  as  it  does,  for  over  100  feet  hori- 
>ntal  and  in  places  rising  at  an  angle  of  5^  to  20^.  The  ore  in  the 
pper  levels  consisted  chiefly  of  white  quartz,  occasionally  with  a  green 
nt,  and  a  very  small  percentage  of  sulphurets  5  in  the  lower  levels  it 
B8  assumed  a  more  bluish  cast  and  the  amount  of  sulphurets  has  rap- 
Uy  increased.  Runs  upon  select  ore  have  yielded  as  high  as  $65  to  880 
cr  ton,  but  the  general  average  of  pay  ore  has  been  $25  in  coin  with  a 
mall  amount  of  second  class  rock  yielding  from  $15  to  $20.  It  is  not  so 
mch  a  large  percentage  in  gold  as  a  ver>'  regular  distribution  throughout 
he  fissure,  causing  but  little  dead- work,  which  has  placed  it  at  the  head 
f  the  list  of  gold-protlucing lodes  in  the  Territory.  There  are  a  number  of 
anlts  displacing  the  vein  from  two  to  six  feet,  without,  however,  inter- 
mng  materially  in  the  successful  exploitation  of  the  same.  The  bottom 
if  the  deep  inclines  and  the  lower  faces  have  reached  the  water  level 
^nd  the  segregation  of  the  claims  into  small  parcels  is  making  itself  felt. 
Die  water  is  hoisted  at  present  in  sheet-iron  cars,  but  ere  long  more  ef- 
'^^ve  machinery  will  be  necessary. 
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The  lode  is  actively  worked  by  font  companies:  the  Hendrie  mine, 
ODsisting  of  discovery  and  claims  No.  1  east  and  one-half  of  No.  2 
ast,  owned  by  Mr.  0.  Hendrie:  the  Kicker  mine,  claim  No.  1  west, 
wned  by  Mr.  J.  C.  Ricker:  the  Hodge  mine,  daim  No.  2  west,  owned  by 
lie  National  Mining  and  Exploring  Company ;  and  the  Tatem  mine,  upon 
laim  No.  3  west,  and  owned  by  the  Columbia  Mining  Company.  The  man- 
er  of  working  these  mines,  the  position  of  the  inclines  and  levels,  the 
hickness  of  tlie  vein  at  different  points,  the  amount  of  stoping  done, 
nd  the  position  and  quantity  of  reserves  will  best  appear  from  the  ac- 
ompanying  profile  and  section,  and  explanatory  notes. 

The  hoisting  of  the  ore  in  the  Tatem  and  Hodge  mines  is  done  by  a 
teftmengine;  in  the  Bicker  mine  by  a  horse- whim,  and  in  the  Hendrie, 
emporarily  by  windlasses,  it  being  the  intention  of  the  owner  to  substi- 
nte  steam-power  at  an  early  day.  The  greatest  depth  obtained  is  about 
no  feet. 

In  the  latter  mine  Mr.  Hendrie  has  lately  introduced  the  use  of  giant 
powder,  and  proved  it  to  be  a  valuable  auxiliary  in  hard  rock. 

hmneiliately  adjoining  in  the  west  on  the  same  fissure  is  the  Owhy- 
Me  or  Parkinson  lode.  Only  one  claim  has  been  opened  to  any  extent 
Is  an  incline  some  200  feet  deep  with  considerable  stopes  on  either  side. 
Die  vein  bears  the  same  characteristics  as  in  the  Union  discovery  and 
Mtains  a  large  amount  of  rich  pay  ore. 

Ihe  Park  li^e  is  about  half  a  mile  still  Airther  west.  It  is  either  on 
Be  same  or  a  parallel  fissure.  Shafts. have  been  sunk  by  Mr.  Whitlatch 
■d  Judge  Turaley,  to  the  depth  of  200  feet.  The  vein  preserves  all  the 
Bkiiaeteristics  of  a  true  and  permanent  vein,  but  the  ore  is  much  more 
Hcult  to  reduce,  as  sulphurets  predominate  largely. 

Ihe  3IcEntyre,  Gain,  Walrussia,  Wisconsin,  and  others,  are  discov- 
Mes  upon  the  main  or  parallel  seams. 

Tiro  miles  to  the  east  the  gold  belt  passes  through  Tucker  Basin,  and 
•e  HcLellan,  Uncle  Sam,  Granite  Mountain,  Winscott,  and  other  dis- 
t'Vieries,  have  been  made  and  considerable  work  has  been  done.  A 
>iQel  280  feet  long  is  being  driven  in  the  Uncle  Sam  Hill  but  has  not 
Bl  reached  the  lode.  A  tunnel  of  considerable  length  was  run  on  the 
tlnite  Mountain  lode,  developing  a  narrow  seam  containing  rich  ore. 
j^  discovery  of  the  McLellan  lode  was  made  immediately  in  the  bed 
*  the  gulch.  The  vein  is  from  15  to  20  feet  wide,  containing  free 
4d  quartz  in  large  quantities.  Perhaps  in  no  district  in  the  Territory 
OQld  the  erection  of  a  number  of  good  stamp  mills  assure  such  large 
>d  immediate  returns  as  in  Tucker  Basin. 

At  Greenhorn  the  Burdeck  mill  is  successfully  reducing  ore  from  the 
«r  Eagle  lode.  The  vein  is  8  feet  wide,  and  the  ore  ferruginous  and 
ildi  decomposed.    It  is  mined  very  cheaply  at  not  exceeding  81  per 

In  the  valley  of  Seven  Mile,  about  five  miles  from  Helena,  a  number 
mrgentiferous  lead  veins  have  been  discovered,  prominent  among 
biefa  are  the  Sam  Gaty  and  Doc.  Steele.  The  influx  of  water  has 
^Iricted  developments  to  shafts  75  to  80  feet  in  depth.  Ko  attempt  at 
^  reduction  of  the  ore  has  been  made. 

H.  Ex.  Doc.  207 ^19 
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GOAL. 

The  (yBanuon  coal  mines,  the  only  known  deposit,  were  discoyered  in 
the  northeastern  corner  of  the  county,  on  the  south  side  of  Dearborn 
Siver,  near  the  Benton  road,  and  50  miles  distant  from  Helena.  The 
coal  occurs  in  a  bluff  300  feet  above  the  level  of  the  valley,  and  is,  prop- 
erly speaking,  a  lignite.  There  are  three  layers,  2  to  5  feet  in  thickness, 
and  50  feet  apart,  with  an  east  and  west  course.  At  the  surface  the 
liters  dip  at  an  angle  of  40  degrees,  but  100  feet  back  they  assume  a 
]M)rizontal  position.  This  deposit  has  been  opened  by  an  incline  110 
feet  long.  It  improves  materially  at  a  greater  distance  from  the  surface, 
1»Koming  less  slaty  and  decomposed.  Considerable  quantities  have 
leen  transported  to  Helena  and  successfully  used  ba  fuel,  for  black- 
tmithing  purposes,  and  in  the  manufacture  of  gas.  Its  importance  has 
4ecliDed  since  the  discovery  of  the  coal  near  Greenhorn,  on  account  of 
tiie  greater  proximity  of  the  latter  to  Helena.  This  deposit  is  situate  in 
Deer  Lodge  County  and  contains  the  same  quality  of  coal  as  the  one 
described  above. 


CHAPTER  XLIV. 

MEAGHER  COUNTY 
TOPO0BAPHY. 

The  principal  range  of  mountains  in  this  county  is  the  Belt  range, 

£Qg  a  few  mUes  east  of  the  Missouri  Eiver,  which  here  runs  north. 
..  is  range  is  a  part  of  the  great  system  of  mountains  extending  from 
^Ibxico  to  Alaska,  the  Rocky  Mountains,  and  is  connected  with  the 
[^Md  chain  by  large  spurs,  although  it  is  about  fifty  miles  distant  from 
);lt  It  is  an  immense  water  shed,  throwing  all  its  waters  into  the  Mis- 
^iRiri,  but  in  so  many  directions  and  at  such  widely-extended  distances 
1^  streams  having  their  sources  within  a  few  yards  of  each  other 
%bouch  into  the  Missouri  at  least  1,500  miles  apart.  Starting  as  a  spur 
lom  the  main  range  of  the  Rocky  Mountains,  latitude  449  30^  and  111^ 
^>M;  longitude,  its  direction  is  almost  due  north,  which  it  maintains  for 
iboat  one  hundred  miles  until  nearly  opposite  to  Fort  Ellis.    There  it 

Claally  trends  a  little  west  of  north  and,  at  a  further  distance  of  one 
dred  and  fitly  miles,  it  is  intersected  at  right  angles  by  the  Missouri 
tever.  The  deei>,  abrupt  canon  thus  formed  is  the  "  Gate  of  the  Moun- 
Hins,'^  so  called  by  Lewis  and  Clarke,  and  is  said  to  present  one  of  the 
Etandest  and  sublimest  scenes  in  the  world,  its  sides  rising  in  places 
i^rpendicularly  from  the  watei^'s  edge  to  a  height  of  nearly  2,000 
ket.  Those  who  have  been  fortunate  enough  to  pass  through  this 
Hmderful  caiion  have  been  awe-struck  by  the  sublimity  of  the  scene. 

The  range,  continuing  to  the  west,  connects  with  the  main  range  again 
^  the  spur  liaving  its  origin  near  the  headwaters  of  the  Big  Blackfoot 
wer,  a  stream  on  the  Pacific  slope,  This  spur  is  also  divided  by  an 
^imeuse  caiion  similar  to  the  Gate,  possessing  the  same  geological 
ftnictnre.  The  Little  Prickly  Pear  finds  its  way  through  this  defile  to 
lie  Missouri.  The  Belt  range  thus  forms  an  arm,  embracing  in  its  reach 
<lie  fertile  valleys  of  the  Madison,  Gallatin,  and  the  Missouri,  its  sum- 
Hits  being  crowned  with  pine  forests  of  unlimited  extent,  its  streams 
Wnishing  an  abundance  of  water-power,  and  its  slopes  containing  gold 
Mboers  wandarAil  in  yield  and  extent. 
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The  sides  present  one  abrupt  and  one  gentle  slope,  similar  to 
main  range  of  the  Bocky  Mountains,  but  witb  this  difference,  that 
eastern  or  Atlantic  slope  of  the  latter  and  the  western  slope  of  tbel 
range  are  in  most  places  quite  abrupt,  while  the  opposite  sloi^es  of  I 
ranges  descend  witti  easy  grades  into  the  beautiM  valleys  of  the  I 
Lodge  on  the  west  and  of  Deep  Creek  or  Smith's  River  on  the  east 
average  altitude  of  the  Belt  range  is  about  G,000  feet  above  the 
level,  though  in  places  it  is  much  higher. 

The  Highwood  Mountains,  fi'om  twenty  to  fifty  miles  south  and  i 
of  Fort  Benton,  form  a  cluster  of  sharp  and  abrupt  peaks,  with 
l^ing  hills  and  a  rugged  country  little  known. 

The  Little  Belt  Mountains,  south  of  the  Highwood  Mountains 
east  of  the  Main  Belt,  with  which  they  are  connected  by  spurs,  hg' 
general  direction,  for  seventy -five  miles,  a  little  north  of  west  and  m 
of  ea^t.    It  is  not  a  very  abrupt  range,  judging  from  its  outlines,  tho 
little  is  known  of  it 

The  Judith  Mountains,  northeast  of  the  Little  Belt,  form  anal 
group  but  little  known — no  settlements  being  near  either  of  the  1 
mentioned  ranges. 

South  of  the  Judith  and  east  of  the  Little  Belt,  the  Crazy  Mount 
divide  the  waters  of  the  Muscleshell  and  Yellowstone  Rivers.  They 
abrupt  and  very  rugged,  though  in  places  well  timbered,  as  are  all 
ranges  above  enumerated.  The  continuation  of  the  Crazy  Meant 
eastward  forms  the  main  water-shed  between  the  3Iuscleshell  and  ' 
lowstone,  and  east  of  the  Big  Bend  of  the  Muscleshell,  where  the  la 
is  toned  down  to  outlying  hills,  it  divides  the  waters  of  the  Miss 
and  the  Yellowstone. 

The  Little  Snow  Mountains,  east  of  the  Judith,  are  a  small,  but  alM 
range,  in  which  the  feedei'S  of  the  Muscleshell,  below  the  Big  Bend,  L 
their  sources. 

BIYEBS. 

The  principal  river  in  Meagher  County  is  the  Muscleshell.  Td 
its  rise  in  the  southern  slopes  of  the  Little  Belt  Moimtaius,  flowing  M 
a  few  miles  and  then  east,  its  waters,  augmented  by  the  addition  i 
number  of  clear  streams,  meet  the  South  Fork  (fiowiug  northeasts 
with  its  source  in  the  Main  Belt  Mountains)  near  the  head-waten 
Deep  Creek  and  Shields'  River,  or  Twenty-five  Y'ard  Creek.  The  i 
fiuence  of  these  branches  forms  a  broad  stream  of  clear  water,  aveng 
eighteen  inches  in  depth  and  from  thirty  to  fifty  feet  in  width,  wit 
lively,  though  not  rapid  current. 

A  number  of  streams,  some  of  them  of  considerable  length,  hav 
their  sources  in  the  Little  Snow  Mountains,  add  their  waters  to 
main  stream,  which  flows  easterly  after  the  junction  of  the  Middle  i 
South  Forks,  for  a  distance  of  about  two  miles.  It  then  flows  eMl 
north  and  then  northwesterly,  forming  what  is  termed  the  Big  Bene 
the  Muscleshell,  and  at  a  distance  of  another  one  hundred  miles  enl 
the  Missouri  three  hundred  miles  below  Fort  Benton. 

As  far  as  the  Big  Bend  the  waters  of  the  Muscleshell  are  beantifl 
clear :  but  from  that  point  they  assume  a  difierent  character,  becon 
muddy  and  sluggish  and  strongly  impregnated  with  the  alkaluie  i 
through  which  they  flow,  sinking  altogether  in  places,  standinf 
slimy  i)ools  in  others,  and  passing  through  the  formation  known  as  i 
'<  bad  lands,"  the  water  partakes  largely  of  the  worst  qmdities  of  the  • 
and  is  totally  unfit  for  use. 

In  the  spring  and  summer,  when  the  snows  are  mdting,  the  Muse 
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adds  qnite  a  yolame  of  water  to  the  Missouri,  and  contributes 
»ly  dissolved  sediment,  to  which  the  latter  owes  its  pseudonym 
If oddy.  At  other  seasons  it  has  only  a  sluggish  current  below  the 
Bend. 

le  Judith  is  perhaps  the  next  river  of  note.  It  takes  its  rise  on  the 
tiem  8loi>e  of  the  Little  Belt  and  in  the  Judith  Mountains.  It  is  a 
1  stream  of  clear,  cold  water,  running  in  a  northerly  direction  about 
by  miles,  and  enters  the  Missouri  one  hundred  miles  or  more  above 
nouth  01  the  Muscleshell.  It  ha«  several  branches  of  remarkably 
*  water,  presenting  the  strange  anomaly  of  containing  a  great  num- 
if  the  nnest  trout,  none  being  caught  below  the  Great  Falls  of  the 
oari  and  very  few  below  the  Three  Forks. 

»p  Creek,  or  Smith's  Kiverj  of  Lewis  and  Clarke,  is  another  fine 
m,  having  its  source  in  the  highest  mountains  of  the  Belt  range  and 
ng  nearly  parallel  to  it  in  a  northerly  direction  for  seventy-five 
s,  then  emptying  into  the  Missouri  a  few  miles  above  the  mouth  of 
River,  and  near  the  northern  boundary  of  Meagher  County.  It  has  a 
ber  of  small  branches,  the  greater  part  of  them  rising  on  the  eastern 
)  of  the  Belt  range.  On  some  of  these  valuable  placers  have  been 
ivered,  of  which  more  will  be  said  hereafter. 
wdly  the  Missouri  Kiver  itself  skirts  the  county*  on  the  west,  being 
restem  boundary  of  Meagher  County  from  Twelve  Mile  Creek  to 
}  Creek,  a  distance  of  about  one  hundred  and  fifty  miles.  It  runs 
north  and  receives  many  tributaries  from  the  east  and  west.  All 
ribntaries  entering  it  from  Meagher  County  contain  valuable  gold 
flrs,  and  some  of  them,  such  as  Confederate,  New  York,  Cave,  &c., 
become  famous  for  their  wonderftd  yield. 

VALLEYS. 

^  of  the  Belt  range,  on  the  eastern  bank  of  the  Missouri,  and  in 
alleys  descending  into  the  same  from  the  divide,  there  is  a  con- 
ible  area  of  land,  some  of  which  is  suited  for  agriculture,  while  a 
portion  is  well  adapted  for  grazing  purposes.  Up  to  the  present, 
vcr,  they  have  received  little  attention,  the  industrial  progress 
'  confined  to  the  gold  placers. 

%t  of  the  Belt  range  lies  the  beautiful  valley  of  Deep  Creek,  con- 
ig  thousands  of  acres  of  fertile  lands,  admirably  situated  for  irri- 
D,  the  numerous  streams  fiowing  into  the  main  river  (Smithes) 
ling  water  in  abundance.  This  valley  is  truthfully  characterized 
aynolds,  (I85D-*C0,)  as  "one  of  the  finest  upon  the  continent." 
astern  branch,  or  Langford's  Fork,  of  Deep  Creek,  rises  on  the 
em  slope  of  the  Little  Belt;  between  its  source  and  that  of  the 
kashell  there  is  an  almost  imperceptible  divide.  The  valley  of  the 
teshell  presents  here  the  finest  grazing  lands^  and  below  the 
I,  sex)arating  the  Little  Belt  trom  the  Main  Belt,  it  widens  out  into 
ands  of  acres  of  agricultural  and  grazing  lands.  As  yet  no  farm- 
f  any  extent  has  teen  done  in  either  of  these  valleys,  there  being 
sw  settlements  east  of  the  Belt  range,  all  of  which  are  engaged  in 
ing  the  placers. 

the  ^'Judith  Basin"  the  most  glowing  accounts  are  given  by  per- 
who  have  been  there.  A  luxuriant  growth  of  grass  covers  the 
B  valley.  Timber  is  plentiful  and  game  very  abundant.  Immense 
I  of  boffido,  much  sought  after  by  the  difierent  Indian  tribes,  roam 
igh  this  uninhabited  section, 
le  aod  spmoe  abound  in  all  the  mountains;  the  valleys  are  in  the 
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main  destitute  of  timber,  with  the  exception  of  a  few  cottonwoodsonthe 
margin  of  the  streams. 

The  climate  does  not  differ  materially  from  that  prevailing  in  other 
parts  of  the  Territory,  though  the  winters  are  somewhat  milder.  There 
is  a  very  slight  fall  of  snow  in  the  Upper  Mui^Ieshell  Valley  and  in 
parts  of  Deep  Creek. 

INDIANS. 

• 

The  settlement  of  the  beautiful  country  to  the  east  and  south  of  the 
Belt  range,  embracing  so  large  a  proportion  of  the  area  of  Meagher 
County,  has  not  made  more  rapid  progress  on  account  of  its  being  the 
favorite  hunting  ground  of  numerous  Indian  tribes. 

Of  the  Blackfeet,  the  Piegans  and  Bloods  find  convenient  and  etij 
access  from  the  northwest  to  the  unprotected  settlements  on  the  easten 
slope  of  the  Belt  range.  They  are  continually  engaged  in  making  rakb 
for  the  puri)ose  of  stealing  stock,  cany  ing  their  depredations  even  acnM 
the  range  and  into  the  valleys  of  the  Gallatin  and  the  Missouri,  tte 
gulches  and  rugged  passes  affording  them  every  opportunity'  for  ocfr 
cealment  and  escape.  They  have  stolen  a  number  of  valuable  hunei 
this  season,  and  the  owners  have  no  recourse  but  to  submit. 

The  Flatheads,  Spokanes,  Nez  Percys,  and  Pend  d'OreUles  ftom  the 
west,  annually  leave  their  reservation  in  the  Bitter  Boot  Valley,  pM 
through  the  settlements  of  Deer  Lodge  and  Lewis  and  Clarke  Countio^ 
and  cross  the  Belt  range  to  the  Lower  Mu^cleshcU,  to  hunt  bnfik 
They  pass  through  Diamond  City  and  the  upper  part  of  Gallatin  YaOK 
the  bands  meeting  usually  near  the  South  Fork.  Difficulties  freqnaiC^ 
arise  from  their  pass^ige  through  the  settlements,  occasioned  by  ahaUi 
of  exchanging  stock  without  the  owner's  permission  or  of  appropriati|| 
it  altogether. 

The  River  Crows  on  the  northeast  confine  themselves  chiefly  to  th 
country  bordering  on  the  Missouri  Biver,  though  they  sometimes  com 
into  the  interior  to  hunt  or  make  war  upon  bands  of  other  Indian  tribSj 
known  to  be  running  buflalo. 

The  Gros  Ventres  also  come  in  from  the  north  and  east  to  bok 
trade,  steal  stock,  or  make  war  upon  the  scattered  bauds  roaming  ni 
hunting  over  the  country. 

The  Mountiiin  Crows  on  the  south  frequently  send  out  hunting  [Nnti(%: 
crossing  the  valley  of  the  Yellowstone,  via  Shields  Biver  or  Twenty-lit 
Yard  Creek,  or  around  the  Crazy  Mountains  into  the  valleys  of  fti 
Muscleshell,  pursuing  their  game  sometimes  as  far  as  the  Judith  BasoL 

The  Sioux,  the  di^eaded  enemies  of  all  the  western  Indians,  comi 
from  the  east  in  war  parties  to  atta<!k,  rob,  and  slay  their  weaker  fi 
make  incursions  upon  this  country,  which  are  becoming  more  freq 
and  formidable  every  year.    It  is  to  be  hoped  that  this. state  of  a 
may  not  continue.    AH  these  tribes  are  virtuall3^  at  war  with  each 
and  the  almost  constant  occupation  of  the  country  by  roaming  bands 
savages  effectually  closes  it  to  settlement  and  civilization. 

The  establishment  of  two  or  three  military  posts  in  Deep 
Muscleshell,  Shields  Biver,  and  the  Judith  Biisin  might  have  a  sal 
effect  in  keeping  the  Indians  out  of  the  country,  and  render  it  a 
to  white  settlers.    The  fine  lauds  of  all  these  vailleys  would  soon  to 
cupied,  herds  of  stock  would  be  feeding  upon  the  rich,  nutritions  _ 
of  the  foot-hills,  the  copper  mines  could  be  deVeloi)ecl  in  safety,  and 
placers  worked  without  that  constant  di'ead  of  incursions  and  m 
which  now  exists.    It  is  to  l)e  lioped  that  the  existing  i>olicjr  of 
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Beatles  with  Bavages,  who  cau  neither  comprehend  their  meaning  nor 
keep  their  faith,  nuiy  soon  be  substituted  by  vigorous  campaigns  against 
the  troublesome  tribes^  and  by  placing  aiid  keeping  them  on  reserva- 
tions where  they  will  not  interfere  with  the  whites. 

COMMUNIOATIONS. 

The  mining  communities  west  of  the  Belt  range  are  in  close  connection 
with  the  denser  settlements  of  the  Territory,  and  enjoy  all  the  facilities 
desirable.  To  the  east  they  are  not  so  good,  though  the  Indians  travel- 
ing: on  their  light  ponies  without  luggage  of  any  kind  find  convenient 
trails  to  all  parts  of  the  country  crossing  and  centering  in  Upper  Deep 
Cieek  near  the  South  Fork  of  the  Muscleshell,  and  in  the  Judith  Basin. 
He  heavy  range  to  cross  before  entering  the  valleys  east  of  the  Belt 
nmge,  is  the  chief  obstacle.  There  is,  however,  a  passable  road  into 
Deep  Greek,  via  Confederate  Gulch.  Shields,  or  Blackfoot  Pass,  opening 
lo  the  Missouri,  the  Flathead  Pass,  a  few  miles  further  south,  leading 
tato  the  lower  part  of  GaUatin  Valley,  form  a  ready  communication  with 
tte  settlements  for  Indians  from  Deep  Creek  and  Muscleshell,  while 
Bridger's  and  Bozeman's  Pass,  within  a  few  miles  of  each  other,  are 
nttoral  pathways  opening  into  the  upper  part  of  Gallatin  Valley  firom 
tke  lower  Muscleshell  and  Yellowstone. 

Communication  ^ia  the  Missouri  Eiver  is  good  during  the  entire  sum- 
mer season,  at  least  as  far  as  the  mouth  of  the  Muscleshell.  Above  that 
;^|iiDt  the  principal  if  not  all  the  dangers  of  navigating  the  Upper  Mis- 
c  jnri  exist.  Shoals,  sand  bars,  rapids,  <and  the  scarcity  of  wood,  render 
>ll  navigation,  even  in  the  most  favorable  seasons  extremely  hazardous, 
'ttoertain,  ana  expensive,  and  in  seasons  of  low  water  like  the  present 
'dhastroas  alike  to  i^ippers  and  steamers.  A  groat  part  of  the  freight 
ht  Montana  has  been  landed  at  and  below  Cow  Island,  as  far  down  as 
Fort  Peck,  and  hauled  overland  from  those  points  to  Fort  Benton  and  He- 
llDa  during  1869;  whereas  by  the  establishment  of  a  post  at  the  mouth  of 
lliucleshell,  and  the  coustruction  of  a  road  as  contemplated  by  the  gov- 
Btnment  from  that  point  to  Fort  Ellis,  and  a  branch  to  Helena,  all  these 
lifflcalties  would  be  avoided,  and  the  certain  and  speedy  delivery  of 
height  at  the  government  posts  in  the  interior  and  the  settlements 
Kuaranteed.  The  government  could  save  enough  by  the  reduction  of  the 
height  tariff  in  one  year  to  pay  for  the  construction  of  the  road,  besides 
ipening  up  a  fine  country  which  would  soon  be  developed,  and  its  agii- 
soltoie  and  mineral  wealth  of  gold  and  copper  made  available. 

MTNEEAL  RESOURCES.' 

In  giving  a  description  of  the  mineral  resources  of  Meagher  County, 
I  natural  division  based  upon  the  topography  of  the  same  presents 
Itself.  The  Belt  range  forms  two  sections  which,  though  very  unequal 
in  8126,  are  properly  considered  apart. 

MEAOHEB  COUNTY,  WEST  OF  THE  BELT  BANOE. 

That  part  of  the  county  remaining  between  the  Belt  range  and  the 
Hissouri  Biver^  the  western  boundary  of  the  county,  is  merely  a  narrow 
•Krip  ten  to  thiTtj  miles  wide  and  eighty  miles  long,  occupying  but  a 
"iiery  small  area  compared  to  the  eastern  section ;  it  has,  however,  yielded 
>>iQeteen-twentieth8  of  the  gold  product,  and  contains  nearly  the  entii*e 
Vopulationy  indoatry,  and  civilization  of  the  county. 
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Confederate  Oulch, — Gold  was  first  discovered  in  CJonfederate  in  the 
winter  of  18G4-'65.  Owing  to  difficulties  in  prosi)ecting  the  gulch  it  did 
not  receive  that  immexliate  attention  which  its  wonderful  j^'ield  in  WiS6 
proved  it  to  merit.  In  the  spring  of  this  year  a  drain  ditch  was  ooo- 
pleted  to  bed  rock,  and  ground  of  extraordinary  richness  exi)0!>ed.  Be- 
fore work  had  been  fairly  comnienceil  a  terrible  storm  inundated  the 
works  and  almost  completely  ruined  the  drain.  When  the  drain  wu 
again  reopened  in  the  fall,  daily  average  runs  of  from  82,000  to  dl^M 
were  made.  The  bed  ix)ck  is  slate,  and  the  richest  deposits  are  osiuDy 
foimd  in  the  riffles  fonned  by  its  jagged  edges. 

Water  for  working  the  placers  is  brought  from  Boulder  Creek  l^  a 
ditch  eight  miles  long,  with  a  capacity  of  2,000  inches.  The  water  ii 
carried  from  the  left  to  the  right  bank  of  Confederate  Gulch,  throng 
an  iron  pipe  22  inches  in  diameter  and  weighing  20,000  pounds.  Ita 
pipe  descends  a  vertical  distiiuce  of  400  feet,  and  rises  nearly  to  the 
same  height  on  the  other  side.  This  ditch  and  iron  siphon  were  eoi- 
stnicted  at  a  cost  of  890,000,  by  Metcalf,  McGregor  &  Co.  A  seeood 
ditch,  owned  by  W.  Thounis  &  Co.,  ten  miles  in  length,  and  costing 
$20,000,  carries  1,200  miner's  iuches.  The  Eldorado  ditch  is  five  niilei 
in  length,  (tarries  800  inches,  and  costs  $10,000. 

In  the  lower  part  of  Confederate,  King  &  Gillette  have  constructed  a 
bed-rock  iiuiiie  about  3,(K)0  feet  long  and  bringing  in  a  depth  of  33  feet 
at  a  cost  of  $G0,000.  The  iiume  is  four  feet  wide  and  two  and  one-kdf 
feet  high,  with  a  grade  of  three  inches  to  the  rod,  and  has  a  good  danfi 
It  was  feai'ed  by  some  that  this  grade  would  not  be  sufficient  to  cant 
off  the  boulders,  and  particularly  the  slate  tailmgs,  but  actual  wok 
demonstrated  these  fears  to  be  entirely  groundless.  It  is  pro])06ed1i 
work  all  the  gi'ound  for  two  miles  above  with  this  flume.  Itwasii 
operation  for  a  short  time  only  this  season.  Scarcity  of  water  madaft 
suspension  of  work  until  next  year  necessaiy. 

The  production  of  Confederate,  up  to  18C9,  was  about  $1,100,001 
Ko  data  are  at  hand  from  which  to  form  an  approximate  estimate  te 
the  present  season. 

Montana  Gulch  and  Bar^  lying  just  above  Diamond  City  in  Confederal: ; 
Gulch,  have  contained  exceedingly  rich  deposits.    The  pay  streak  ii  > 
the  latter  extended  only  over  2,000  feet,  but  as  high  as  $200  to  the  pat 
were  obtained.    The  bar  was  easily  worked,  there  being  sufficient  ete- 
vation  to  dump,  and  a  larger  amount  of  gold  was  taken  out  at  a  le« 
expense  than  perliaps  in  an}-  other  set  of  claims  in  the  Territory. 

North  of  Confederate  the  western  slope  of  the  Belt  range  is  indented 
by  the  following  gidches:  White,  Avalanche,  Cave,  Magi)ie,  Horse, Ore- 
gon, and  Trout  Creek,  with  its  tributaries,  New  York,  Kattlesuake,  and 
Kingsbury. 

The  bars  of  White's  Gulch  have  yielded  welL  In  Magpie  and  Av^ 
lanche  a  number  of  drains  and  bed  rock  flumes  have  been  raU|  batm 
gi-eat  amount  has  been  taken  out  as  yet. 

Four  miles  northwest  of  Magpie,  Cave  Gulch  opens  between  low  focfr 
hills.  Some  very  rich  bars  have  been  worked.  The  gulch  is  reij 
"spotted,"  bed  rock  deep,  but  paying  rich  in  placers. 

New  York  Gulcfi  was  discovered  late  in  the  fall  of  18G5,  during  the 
Sun  River  stampede.  It  is  between  four  and  five  miles  long,  heads  ii 
the  Belt  range  and  empties  into  Trout  Creek,  three  miles  above  tiie 
tatter's  confluence  with  the  Missouri  Eiver.  Rattlesnake  and  Kingsbmy 
are  tributaries  of  New  York.  The  placers  in  this  district  range  from  9 
to  GO  feet  to  bed  rock.  The  deep  drainage  necessary  is  difficult  to  obtaiii 
as  the  bed  of  the  gulch  ha^  a  gentle  grade,  and  considerable  groonl 
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ains  as  yet  nnworked.  The  bed  rock  is  slate,  and  very  probably  a 
tinuatiou  of  the  same  formation  underlying  the  vicinage  of  Confed- 
je  further  south 

:ew  York  has  yielded  about  $800,000. 

Vout  Creeks  of  which  New  York  and  several  other  rich  gold-bearing 
Bhes  are  tributaries,  is  being  thoroughly  prospected  at  present.  Two 
ipanies  are  at  work  with  pumps  moved  by  water-power.  One  of  the 
ipanies  has  reached  bed  rock  at  a  depth  of  90  feet,  and  obtained 
tering  prospects.  The  other  company  have  not  reached  bed  rock  as 
;  they  are  55  feet  down  and  have  two  pumps  (eight  and  fourteen 
hes)  at  work  with  every  prospect  of  getting  down  in  a  short  time. 
Mut  Creek,  in  ordinary  seasons,  never  carries  less  than  2,000  miner's 
hes  of  water.  It  is  about  twenty  miles  long  and  emptie4S  three  miles 
ow  New  York  into  the  Missouri.  It  supplies  McCune  and  Eldorado 
r  ditch  with  water.  The  former  is  three  and  one-half  miles  long, 
ries  GOO  inches,  and  casts  $15,000.  The  second  ditch  starts  at  Trout 
)ek,  about  a  mile  below  New  York,  and  furnishes  Eldorado  Bar  with 
ter.  This  bar  is  situated  about  two  miles  below  the  mouth  of  Trout, 
the  Missouri.  The  Eldorado  ditch  carries  1,000  inches,  and  is  only 
e  to  six  miles  long;  but,  owing  to  great  engineering  difficulties,  it 
I  cost  in  the  neighborhood  of  $100,000.  One  span  across  Loup  Greek 
too  feet  long  and  152  feet  high.  A  third  ditch  has  been  commenced 
iping  Trout  Creek^  which  will  make  a  large  amount  of  ground  avail- 
le. 

Quartz  figured  conspicuously  in  the  history  of  New  York  during  the 
t  two  years  after  its  discovery,  but  at  present  little  is  doing  in  that 
actiou«    The  following  quartz  mills  were  erected,  but  again  removed: 

Imi  a  Siinpeon  miU,  steam 30  stamps. 

Me  mill,  steam /J)  stamps. 

i  Leg  Miniug  Company's  mill,  steam 10  stamjis. 

■el  &  Wilke^  mill,  water-power (5  stamps. 

everal  of  these  mills  were  of  the  most  primitive  order,  with  no  ac- 
lory  pans,  &c.,  and  as  the  ore  of  the  vicinage  comes  under  the  classi- 
tiou  of  ^^  rebellious,"  consisting  of  sulphurets  and  being  accompanied 
base  metals,  it  may  be  owing  somewhat  to  this  fact  that  quartz  min- 
opcrations  have  not  been  moi^e  successful. 

be  most  prominent  lodes  are  Star  of  the  West  and  Gold  Mountain  ^ 
mut  of  work  done  unknown. 

MEAGHEB  COUNTY,  EAST  OP  THE  BELT  RANGE. 

*laeer8. — A  number  of  the  placers  east  of  the  Belt  range  were  dis- 
ered,  worked  and  abandoned  either  on  account  of  deep  diggings, 
encroachments  of  water,  little  pay,  or  the  general  restlessness  of 
lers,  who,  not  content  with  a  moderate  compensation  for  their  pay, 
oontinually  prospecting  for  something  better.  From  results  already 
aioed  from  gulches  once  abandoned,  but  now  again  reclaimed  and 
rked,  there  is  every  reason  to  believe  that  a  large  yield  of  gold  would 
the  legitimate  result  of  a  thorough  and  systematic  working  of  the 
cers  now  lying  idle. 

Tiomp^ok^s  Gulch  is  the  principal  one  now  being  worked,  and  was  dis- 
ered  in  1S65.  It  was  abandoned  by  the  original  holders,  and  aftef- 
nds  restaked.  It  rises  in  the  Belt  range  about  twenty  miles  south  of 
umoDd  City,  on  the  opposite  side  of  the  range.  It  carries  300  inches 
water  to  Deep  Creek.  The  gulch  is  worked  for  three  miles,  tlie  pay 
»k  18  fiom  6  to  16  feet  in  depth  and  from  25  to  100  feet  wide.    It 
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is  composed  of  some  wash  and  clay  and  slate  mixed.  Heavy  boulders 
impede  the  working  in  the  main  gulch,  but  the  bars  on  the  north  side  of 
the  gulcli  are  easily  worked  and  pay  well.  The  bed  rock  is  priDci|Nd]y 
slate.  About  one  hundred  miners,  mechanics,  &c.,  live  in  the  golcL 
The  gold  obtained  is  coarse  and  above  the  average  in  fineness,  the  yield 
up  to  date  being  about  $50,000. 

Indiana  Gukhy  eight  miles  north  of  Thompson's,  was  discovered  is 
the  year  1809.  It  is  worked  for  three  miles,  the  pay  streak  being  a 
heavy  wash  8  feet  deep  and  20  feet  wide.  It  is  worked  by  a  company 
of  twenty  miners  known  as  the  House  &  Pratt  Company. 

Ulk  Gulch, — This  gulch  is  five  miles  farther  north,  was  discovered  in 
1805,  empties  into  Camas  creek,  and  is  four  miles  long.  Prospecting 
shafts  were  sunk  to  a  depth  of  40  feet  and  good  prospects  of  coane 
gold  obtained,  the  pay  streak  being  principally  a  fine  wash  resting  on  a 
bed  rock  of  slate.  The  rapid  accumulation  of  water  in  the  shafts,  ne- 
cessitating the  constniction  of  long  and  expensive  drain  ditches,  com- 
pelled the  miners  to  abandon  the  diggings.  They  will  eventually  be 
worked  with  success,  though  not  before  the  outlay  of  considerable 
capital. 

Tlwmas  Giilchy  five  miles  north  of  Elk,  was  likewise  discovered  in  18(8 
and  abandoned  after  a  limited  amount  of  work  had  been  done. 

Benion  Gukh,  five  miles  north  of  Thomas,  the  pay  streak  is  from  4  M 
10  feet  deep,  of  mixed  clay  and  broken  slate.  The  gold  is  very  irregt 
larly  distributed  and  the  gulch  has  not  paid  well. 

Of  the  above,  Indiana,  Elk,  Thomas  and  Benton  Gulches  all  eop^ 
into  Camas  Creek. 

Beaver  Gulch,  north  of  Benton,  was  discovered  in  1865.  Itemptia 
into  Deep  Creek.  The  pay  streak  is  only  from  2  to  6  feet  deep  ui 
15  feet  wide.  It  is  worked  by  about  thirty  men  and  has  paid  bm 
$3  to  $5  x)er  diem  to  the  hand. 

It  is  a  fact  worthy  of  note  that  on  both  slopes  of  the  Belt  range,  «■ 
tensive  gold  placers  have  been  found,  having  their  fountain-head  vitUi 
a  few  yards  of  each  other,  a  fact  which  seems  to  confirm  the  opinion  i( 
experienced  miners  that  there  are  still  large  deposits  of  gold  iu  tki 
Belt  range,  and  that  a  rich  reward  awaits  the  systematic  and  thoitHigk 
prospector. 

Good  prospects  of  fine  gold  have  been  found  on  the  Swimming  Wonai 
and  Flat  Willow,  tributaries  of  the  Lower  Muscleshell,  and  also  in  thi 
Judith  ^louuUiins ;  but  the  placers  have  never  been  worked  on  account  rf 
dangers  threatening  from  the  ferocity  of  the  Indians. 

Ditches. — There  are  only  four  ditches  in  this  mining  district-,  all  coi' 
veying  water  to  the  miners  of  Thompson's  Gulch.  THvoof  them  bcta|] 
to  Williams  &  Co.,  and  bring  the  water  from  Camas  Creek.  Oneil 
three  miles  long,  carries  800  inches  of  water,  and  costs  $3,000;  ttl 
other  is  two  miles  long,  carries  600  inches,  and  costs  $2,000.  A  tUrii 
ditch  belongs  to  a  joint  company  of  miners,  who  use  the  wattf  h 
common.  It  is  two  and  a  half  miles  long,  costs  $1,500.  and  bntfl; 
140  inches  from  Birch  Creek.  Ditch  No.  4  was  built  by  Tabbs  &  McM 
den,  at  a  cost  of  $1,500 ;  it  is  two  and  a  half  miles  long,  and  carries  201 
inches  from  Birch  Creek. 

Quartz  lodes. — The  principal  lodes  east  of  the  Belt  range  are  the  coM>tf 
mines  on  the  headwaters  of  the  Muscleshell;  but  owing  to  the  difficDltf 
and  expense  of  transportation,  they  are  not  worked  as  much  as  the  (S*^ 
tent  of  the  deposits  and  their  richness  justify.  Danger  from  Indim  I 
is  also  an  important  obstacle.  ' 

The  copper  mines  of  the  Musdoshell  were  discovered  in  the  spring « 
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1866  by  a  party  of  miners,  who  had  abandoned  the  placers  in  Elk  Creek. 
In  following  the  Flathead  trail,  which  was  afterwards  ascertained  to 
cross  the  principal  lead,  they  observed  indications  of  copper,  and  upon 
a  close  search  found  rich  pieces  of  ore  and  some  native  copper  scattered 
over  the  suiface  of  the  ground.  They  immediately  took  the  proper  steps 
to  secure  the  valuable  mines  afterwards  discovered  near  the  tmil.  The 
diBcovcry  of  the  main  lode  instigated  a  more  thorough  search,  and  other 
mines  quite  as  valuable  as  the  first  rewarded  the  prospectors  for  their 
kbor,  and  there  is  no  doubt  that  a  more  systematic  and  careful  exami- 
nation may  yet  reveal  still  more  valuable  mines  than  any  found  so  far. 
These  copper  lodes  are  embraced  in  a  district  known  as  the  Muscleshell 
mining  district,  which  covers  an  area  of  about  thirty  square  miles. 

The  Canada.  Boomerang,  Ohio,  Indiana,  St.  John's,  Granite,  State, 

Qro  Fino,  and  Copperopolis  are  in  every  probability  situated  on  the  same 

Tein,  whoso  general  direction  is  east  by  south  and  west  by  north.    This 

Tdn  has  an  average  width  of  15  to  20  feet,  and  the  gangue  consist  of 

keavy  spar,  quartz,  and  brown  spar,  with  the  different  copper  ores,  viz : 

Rilphurets,  red  oxide,  malachite,  azurite,  &c.    It  seems  to  be  a  true  and 

pmnanent  vein,  nearly  peq^endicular,  and  covering  the  slate  formation, 

rtich  forms  the  country  rock  at  right  angles.  The  vein  matter  is  not  uni- 

fcrm,  the  ore  varying  in  richness  from  ten  to  twenty-five  per  cent.    Occa- 

Amally  there  are  zones  of  exceedingly  rich  peacock  and  red  oxide  ore, 

HDging  from  forty  to  seventy  per  cent,  of  copper.    The  ore  of  the  Nowlan 

Contains  red  oxide  and  assays  forty  per  cent,  of  copper,  and  sixty  per 

Cent  in  gold  and  silver  per  ton.    The  Crittenden,  Mountain  Queen,  and 

tnscarawas,  east  of  Copper  Creek,  are  also  probably  tnie  veins.    Eight 

miles  to  the  southeast  the  Vivian,  White  Cloud,  and  De  Soto  form 

imother  cluster  of  veins. 

There  is  an  abundance  of  timber  near  the  lodes^  and  the  water  from 
the  Muscleshell  furnishes  sui&cient  power  for  working  blast  furnaces,  if 
t  should  be  found  advisable  to  reduce  the  ores  at  the  mines.  At  the 
Hesent  prices  of  labor  and  the  heavy  expense  of  transportation  to  and 
oNHii  the  mines,  they  will  not  pay.  All  the  supplies  for  the  mines  and 
lieir  products  would  have  to  be  hauled  to  and  from  Benton,  via  Helena 
Uid  Diamond  City. 

A  shipment  of  three  tons  of  ore,  selected  from  five  different  lodes,  was 
lent  to  Baltimore  in  the  fall  of  1867.  It  was  merely  an  experiment,  but 
the  results  demonstrated  the  value  of  the  ore  when  cheap  transporta- 
tion can  be  obtained. 

The  average  yield  was  twenty-five  per  cent,  copper.  By  the  erection 
tif  proper  concentrating  machinery,  large  quantities  of  rich  ore  could  be 
lUpped  to  Swansea,  Baltimore,  or  Boston.  There  must  be  some  cheaper 
method  of  transportation,  however,  before  this  can  be  done  to  advantage. 
the  construction  of  the  road  now  contemplated  by  the  government  from 
the  month  of  Muscleshell  to  Fort  Ellis,  would  open  a  way  to  the  Missouri 
Biver,  whence  returning  steamers,  without  freight,  could  take  the  ores 
to  St.  Louis  or  New  Orleans  at  a  reasonable  rate,  and  the  oi*e  could  be 
riiipped  to  such  smelting  works  offering  the  best  advantage. 

INDUSTBIAL  PBOGBESS. 

In  the  absence  of  the  ofQcial  returns  for  1869, 1  append  the  table  of 
taxation  for  1868.  Since  that  time,  every  item  has  materially  in- 
CKased. 

^OM  ander  eiiltlT»tioii 12,500 

vahieof  impivTements $11,386 
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Number  of  live  stock 1.^ 

Value 4W,:36 

Capital  in  merchandising t%£l 

Total  valuation  of  property ^i57,4US 

It  is  very  much  to  be  regretted  that  so  large  a  proportion  of  Mea|;ber 
Couuty  is  not  in  better  communication  with  the  other  territorial  settle- 
inents,  and  that  up  to  the  present  it  has  only  served  alternately  as  die 
hunting-ground  and  battle-iield  of  savages.  Its  natural  advantages 
cannot  be  too  highly  prized.  Possessed,  as  it  is,  of  the  finest  gradog 
lands  in  the  world,  its  beautiful  valleys  attest  the  fertility  of  the  8(h1  in 
abundant  crops  of  rich  nutritious  grasses  and  wild  oats;  its  conntles 
streams  of  pure  water  furnish  unlimited  power  for  mills  of  all  kinds: 
its  mounta,ins,  covered  with  dense  forests  of  pine  and  spruce,  are  seamea 
with  lodes  of  gold,  copper,  and  silver. 

Game  of  all  kinds  abounds.  Buffalo,  elk,  deer,  antelope,  moose,  moaa- 
tain  sheep,  grizzly,  black,  and  cinnamon  bears,  and  in  Deep  and  Jnditk 
Bivers  the  tinest  trout,  are  plentiful.  Aside  from  these  advantagefsitit 
blessed  with  a  salubrious  climate,  moderately  warm  summers,  and  iniU 
winters.  It  is  destined,  at  no  distant  day,  to  contain  the  happy  homei 
of  a  large  population. 


j 


CHAPTER  XLV 
JEFFERSON  COUNTY. 


1 


This  county,  next  to  Lewis  and  Clarke  the  smallest  in  the  Territoiy,  : 
lies  between  Madison  in  the  south,  Gallatin  in  the  east,  Lewis  and  ClatkB 
in  the  north,  and  along  its  western  boundary  it  is  divided  from  Deer 
Lodge  by  the  main  chain  of  the  Ilocky  Mountains.  The  Missouri  Biver 
separates  it  from  the  northern  part  of  Gallatin,  and  into  this  river  mi- 
all  the  waters  of  the  county.  The  principal  streams  are  the  Prickly  Pen 
and  Crow  Rivers,  the  North  Boulder,  White  Tail  Deer,  Sandy,  and  Pipe- 
stone  Creeks. 

The  first  placers  in  the  county  were  discovered  in  the  valleys  of  the 
Prickly  Pear  and  Boulder.  The  latter  region  caused  quite  an  exdte* 
ment  in  18G4,  and  much  prospecting  wa«(  carried  on  at  that  time.  TheM 
^^ rushes^  have  been  rei>eated  almost  every  year  since  that  time,  bat 
mostly  without  sufiicieut  cause.  In  fact,  the  bars  in  the  main  stream 
contain  the  gold  very  unevenly  distributed,  and  principally  for  this  rea^ 
son  the  operations  on  the  stream  have  been  but  moderately  profitable 
An  exception  is  the  Old  Bar  about  eight  miles  above  the  Boulder  eroM*' 
ing,  a  locality  which  has  furnished  a  steady  and  satisfactory  yi^ 
Between  the  Old  Bar  and  the  crossing  the  bars  have  been  worked  ta 
some  extent  during  the  last  season.  It  is  intended  to  eventnally  ton^ 
Boulder  Creek  from  its  bed  in  the  neighborhood  of  tlie  upper  ban,  ii 
order  to  work  the  bed  along  the  lower  part  of  this  creek.  This  will  cq^ 
up  several  miles  of  undoubtedly  very  rich  ground. 

Two  bed-rock  flumes  were  constructed  in  1868  on  Basin  Gr^k,  one  of  | 
the  northern  tributaries  of  the  Boulder,  and  since  that  time  twse  miM 
have  paid  quite  well.    The  ground  was  originally  disooveied  to  be  goU- 
bearing  in  1865,  but  owing  to  want  of  capital  and  other  causes  no  extei^  ; 
sive  operations  could  bo  entered  into,  and  the  diggings  attracted  there-  : 
fore  little  attention  until  the  summer  of  1868.    In  the  same  netghborhood  I 
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several  small  gnlches  have  been  prospected  with  encouraging  resalts  as 
to  yield.  In  most  of  them,  however,  the  insufficiency  of  water  was 
lererely  felt  during  last  season. 

Ou  the  Jefferson,  a  short  distance  below  the  mouth  of  the  Boulder, 
NHoe  very  rich  bars  have  been  discovered.  They  were  worked  with 
later  raised  from  the  Jefferson  by  means  of  water-wheels  and  bucket- 
^ps. 

Ou  the  Pipestone,  part  of  which  runs  through  Madison  County,  placers 
lere  discovered  in  1864.  Some  of  the  claims  paid  well  from  the  begin- 
ring,  but  not  until  bed-rock  flumes  and  hydraulics  were  introduced  was 
the  gulch  made  generally  productive.  During  hist  fall  an  intense  excite- 
Mot  sprung  up,  caused  by  the  alleged  discovery  of  new  and  exceedingly 
iMi  diggings  on  this  creek.  The  gold  was  reported  coarse  and  of  line 
fnality,  and  so  abundant  that  a  yield  of  $20  per  day  to  the  hand  was 
eUmed  by  many.  I  have  not  had  any  later  news  of  this  locality,  but  it 
il  probable  that  the  first  reports  were  rather  highly  colored  and  over- 
ittcbed  the  facts. 

Near  Beavertown,  a  few  miles  south  of  Jefferson,  exist  copper  placers, 
fte  imrticles  of  copper  being  sharp  and  pointed  and  held  together  by 
imions  of  half-decomposed  quartz,  the  vein  these  deposits  originated 
bm  ou<;ht  to  be  near  the  locality  of  the  placers.  I  am  not  informed, 
lowevor,  whether  prospecting  for  the  lode  has  been  successful. 

The  Indian  Creek  diggings  were  discovered  in  1806.  Although  they 
ttractod  considerable  attention  very  little  gold  was  produced  until  last 
ear,  when  ditches  were  constructed  to  drain  the  upi)er  part  of  the  gulch, 
here  the  bed  rock  lies  very  deep.  On  the  west  side  of  Indian  Creek. 
lid  in  the  neighborhood  of  Springville,  exist  extensive  dry  gulches  ana 
iis.  This  district  suffers  very  much  from  the  great  scarcity  of  water, 
Hd  various  small  ditches  have  been  constructed  to  supply  this  want 
he  most  important  one  is  the  ditch  carrying  the  water  of  White  Horse 
i«ek  to  the  bars.  It  is  seven  miles  long,  and  300  feet  only  of  this  dis- 
laoe  are  tiumes.  It  holds  200  inches  of  water,  and  was  finished  at  a 
lat  of  $8,000  in  18<i7.  There  is  not  enough  water  furnished  yet,  still 
le  mines  have  mostly  been  profitably  worked  since  their  discovery  in 
i67. 

The  placers  in  the  neighborhood  of  Eadersburg  on  Crow  Creek  consist 
r  extensive  flats  and  bars.  The  ground  is  so  fiat  that  enough  fall  can 
irely  be  had  to  run  off  the  gravel,  and  the  gravel  is  not  rich  enough  to 
^  for  stripping  and  shoveling.  In  June,  1869,  the  population  at  these 
lines  was  about  150,  five  hyikaulics  were  in  oi>eration,  and  the  supply 
r  water  was  satisfactory.  Forty  claims  were  worked  and  most  of  them 
t  a  fiiir  profit  Later  in  the  season  the  supply  of  water  was  insuffi- 
CDt.  A  ditch,  seven  miles  in  length,  conducts  the  water  from  the  upper 
Kt  of  Crow  Greek  to  the  diggings.  It  carries  400  inches  of  water,  con- 
rina  200  feet  of  flaming,  and  was  finished  by  the  liadersburg  Ditch 
ompany  in  1868  at  a  cost  of  over  $12,000.  It  has  changed  hands  during 
lit  season.  The  diggings  on  Wilson  Creek,  one  of  the  tributaries  of 
low  Creek,  are  said  to  hAVO  paid  well  during  last  spring. 

The  principal  veins  in  this  county  are  situated  in  the  vicinity  of  Jeffer- 
an  City  and  Beavertown,  and  near  Badersburg  and  Spring\ille.  The 
oins  of  the  former  locality  were  discovered  at  an  early  date  in  the  his- 
iKy  of  thiS  region.  They  are  all  silver-bearing  galena  lodes,  and  much 
Rork  has  been  done  and  considerable  money  expended  on  some  of  them. 
kdevdopm^itson  the  Gregory,  made  at  great  expense,  were  especially 
i|My  encomagingi  and  smelting  works  were  erected  to  beneficiate  the 
Unfortonatelyy  however,  the  American  hearth  was  selected  as  the 
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apparatus  supposed  to  be  adapted  to  the  treatment  of  these  ores.  The 
ores  carry  too  much  gangue  to  permit  of  successful  smelting  in  thu 
furnace,  and  the  experiments  proved,  of  course,  unsuccessful.  This  dis- 
couraged the  owners  so  that  they  suspended  operations  after  ha\ing 
spent  much  money  in  experimenting.  The  furnace  was  finally  sold^ 
taxes  during  last  year.  A  second  furnace  was  erected  for  the  purpoM 
of  treating  the  ores  from  the  Altii.  The  oi^es  from  this  mine  are  simflai 
to  those  of  the  Gregory,  but  as  those  delivered  for  smelting  were  bette 
sorted  and  carried  less  gangue,  smelting  succeeded  moderately  well 
though  much  silver  is  said  to  have  been  lost  in  the  slag.  At  preaen 
none  of  these  mine^  are  in  a  very  prosperous  condition. 

The  lodes  in  the  neighborhood  of  Radersburg  and  Springville  are  ver; 
little  developed,  but  are  said  to  be  rich  on  the  surface.  In  the  forme 
locality  Messrs.  Blacker  &  Keeting  have  erected  an  arrastra  with  tw 
stamps  attached  near  the  Leviathan  lode.  Eleven  tons  from  the  Keetio; 
lode,  crushed  and  worked  in  the  arrastra,  yielded  81,300.  Fourteen  tou 
from  the  11.  E.  Lee,  worked  in  Nave's  arrastra,  yielded  $45  per  ton. 


CHAPTER  XLVI. 
MADISON  COUNTY. 

This  county  is  situated  in  the  extreme  southern  part  of  the  Territoi 
and  a<\joins  the  northeastern  portion  of  Idaho  on  its  southern,  BesLXi 
Head  and  the  southeastern  comer  of  Deer  Lodge  County  on  it«  westeri 
Jefierson  and  Gallatin  Counties  on  its  northern,  and  Gallatin  Coanl 
and  the  Territory  of  Wyoming  on  its  existem  boundary  line.  It  is  drainc 
by  the  affluents  of  Beaver  Head,  Jefierson,  and  Madison  Rivers. 

Gold  was  discovered  first  on  June  2, 18G3,  in  Alder  Gulch,  and  it 
reported  that  up  to  the  fall  of  18G6  $30,000,000  were  taken  one  from  th 
single  locality.    Besides  this  gulch  the  following  have  since  been  fouc 
to  contain  gold: 

Banishorn  Oulehj  north  of  Alder.  Rich  deposits  of  gravel  have  bei 
found  beneath  what  had  been  formerly  considered  the  bed  rock.  Tl 
gulch  has  been  very  productive  and  will  probubly  be  so  in  future. 

Bivin^8  Qulch  has  also  been  profitably  worked  and  is  still  prodnctiv 

Norwegian  Oulch  and  Wa-shingto^n  Bar,  in  the  Hot  Spring  district,  we: 
discovered  in  March,  1864,  and  have  been  moderately  rcmunerativ 
The  yield  for  1868,  however,  did  not  exceed  820,000. 

Wigwam  Oulchy  a  tributary  to  Alder,  has  been  lately  discovered, 
is  reported  to  have  yielded  rich  returns  during  the  last  year. 

As  a  general  thing  the  placers  of  the  county  have  done  as  well  darii 
the  last  year  as  they  have  before,  wherever  the  great  drought  of  the  la 
season  has  not  prevented  gulch  mining  altogether. 

So  far  as  developed,  the  Everett,  Green  Campbell  lode  in  Silver  St 
district,  takes  the  lead  in  quartz  mining  in  the  county.  Thirteen  has 
red  feet  of  it  have  been  developed  and  the  lode  is  now  sought  to  1 
tapped  by  two  tunnels,  one  to  strike  it  at  a  depth  of  104,  the  other ; 
320  feet  below  the  surface.  These  tunnels  will  drain  both  ^e  orifcin 
location  and  its  extensions.  None  of  the  shafts  sunk  so  fiir  are  i£sp 
than  75  feet  vertical,  but  they  show  a  vein  of  gold  qoairtz  sufficieirt 
promising  to  warrant  the  contemplated  work  on  the  tunnels  above  me 
tioned.  The  average  jield  of  the  ore  crushed  in  the  company's  mill  h 
been  820  per  ton. 
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le  Inm  Bod,  in  the  same  district,  is  so  far  considered  the  next  best 
mine  in  the  oonnty.  The  le<lge  is  free  from  water  to  the  lowest 
reached,  200  feet,  and  is  considered  ver^^  valuable,  having  furnished 
terens  and  Trivitt  mill  regularly  with  ore  during  the  entire  year  with 
^Dg  results.  The  gold  occurs  free  in  the  quartz. 
i  lode  considered  next  in  value  to  the  above  in  this  county  is  the 
tone,  in  Summit  district.  It  was  discovered  in  the  latter  part  of 
and  is  now  owned  principally  by  E.  Govely.  It  has  been  and  is 
incoessfnlly  worked  tor  gold.  To  a  depth  of  176  feet,  the  present 
ID  of  Hie  workings,  the  vein  has  shown  great  regularity  and  rich- 

i  foregoing  are,  of  course,  not  the  only  gold  mines  recorded  and 
A  in  the  county ;  there  are  many  more  of  perhaps  as  great  and 
greater  valne,  but  future  developments  must  prove  them  to  be 
they  are  now  supposed  to  be  from  the  slight  improvements  made 
em. 

3  principal  silver-bearing  veins  which  have  so  far  attracted  atten- 
\ie  found  in  Brown's  district,  not  far  from  Virginia  City.  They  are 
^acific,  Black,  Boma,  JiOuane,  and  True  Silver  ledges.  They  are 
ing  some  native  silver  and  decomposed  ores,  but  principally  sul- 
its.  The  results  reached  so  far  are  sufficiently  encouraging  to  the 
rs  to  induce  them  to  erect  additional  nnichinery  for  more  speedy 
idvantagoous  working  of  the  mines.  The  following  mills  have  been 
^  in  the  county : 

t  Spring  District — Cope  mill,  in  Canadian  Gulch,  erected  in  1805. 
!  lotteries  of  five  stamps  each;  weight  of  stamps,  GOO  pounds  each; 
12  inches ;  50  drops  per  minute,  driven  by  a  40  horsepower  engine ; 
133,000;  capacity,  20  tons  in  24  hours.  Two  arrastras,  one  amalga- 
r,  and  blankets  complete  the  works.  The  amount  of  quartz  crushed 
ot  been  kept.  Average  value  of  quartz  worked,  $30.  Cost  of  ex- 
on  and  reduction,  $5  each.  The  mill  is  now  owned  by  George  F. 
and  in  operation. 

las  mill,  erected  in  1807  by  the  Midas  Company  of  Rochester,  Xew 
.  was  built  in  San  Francisco,  California,  and  costs  $50,000.  It  has 
batteries  of  five  stamps  each.  Weight  of  stamps,  000  pounds ; 
8  inches,  and  00  times  per  minute^  capacity,  25  tons  per  24 
.  It  is  driven  by  steam-power;  contains,  besides  the  stamps,  one 
I  crusher,  two  Wheeler  pans  and  one  concentrator.  No  registry 
)  crushed;  yield  and  cost  of  reduction  unknown.    The  mill  is  now 

ng- 

!  New  York  and  Montana  Mining  Company^s  mill  was  erected  in 

and  can  be  driven  by  water  or  steam-power.    Contains  four  bat- 

of  five  stamps  each ;  weight  of  stamps,  000  pounds ;  drop,  10 

\j  and  60  times  per  minute.    Capacity,  20  tons  per  day ;  has  five 

pans  and  four  concentrators  attached.    It  is  not  in  operation  at 

It. 

Clark  and  TJpson  miU  of  Hartford,  Connecticut,  was  erected  in 

Contains  twelve  stamps  of  500  pounds  each.    Drop,  8  inches,  and 

es  per  minute.    Capacity,  15  tons  per  day.    It  is  driven  by  steam- 

;  contains  two  arrastras  and  one  concentrator.    Cost  unkown ;  not 

ration  at  present. 

Holkirt  mill  was  erected  in  1868.    It  has  five  stamps,  weighing  000 

s  each.    Drop,  8  inches,  00  strokes  per  minute ;  driven  by  water- 

;  capacity,  6  tons  in  24  hours;  one  arrastra  is  attached.    The 

now  crushing  ore  yielding,  on  an  average,  $15  per  ton.    Number 

IS  cru8hed|  cost  of  extraction  and  milling  unknown. 
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Sharp's  mill,  erected  iu  1869,  has  five  stamps  of  600  ponnds  each  and 
two  arrastras.  No  statistics  can  be  gathered  from  this  mill  as  uoreconb 
are  kept.    It  is  said  to  be  running  at  a  large  profit. 

Hall  &  Spalding  mill,  erected  iu  1868,  has  two  batteries  of  five  stampi 
each ;  is  driven  by  water-power,  and  has  a  capacity  of  10  tons  per  day. 
The  '^ictld,  so  far,  has  been  $15  per  ton  of  ore  crushed.  It  is  not  mnniDg 
at  present. 

The  Brooklyn  Golden  Ore  Company's  mill  was  erected  in  1867.  It  U 
driven  by  st^Mim-power  and  has  two  batteries  of  five  stamps  each. 
Weight  of  stamps,  500  pounds  each ;  drop,  0  inches,  50  times  per 
minute ;  capiicity,  12  tons  per  24  hours.    No  statistics ;  mill  not  nmniDgp 

Besides  the  foregoing  mills  there  are  three  arrastras  in  Hot  Spring 
district.    They  are  all  propelled  by  water  and  paying  well  at  present 

It  may  be  stated  that  the  value  of  the  bullion  produced  in  Uih^t 
and  Lower  Hot  Spring  and  Norwegian  districts  varies  from  $11  to  939 
per  ounce  in  coin. 

Mill  Creek  BUtrict — ^The  Branham  mill,  with  twelve  stamps  of  600 
pounds  each,  a  drop  of  12  inches,  40  strokes  per  minute,  and  a  capadty 
of  12  tons  per  24  hours,  was  erected  in  1865.  It  is  driven  by  watfr 
power ;  its  yield,  so  far,  unknown,  and  the  average  cost  of  reduction  ji, 
as  near  as  can  be  ascertained,  about  $2  per  ton.  The  only  saving  ap 
panitus,  aside  from  the  batteries,  are  tables  and  blankets.  The  null  u 
owned  by  0.  C.  and  M.  Branham,  and  now  idle. 

The  Bradley  arrastra  is  now  running.  It  has  a  capacity  of  1,500  pomidi 
I>er  day ;  is  propelled  by  water  and  works  ore  from  the  Branham  lodfc 
Yield  unknown,  but  reported  good. 

Quartz  Hill  District.— A.  W.  ^Vhittacker's  mill  contains  three  stafflfi 
of  400  pounds  each,  drop,  12  inches,  and  40  per  minute ;  propelled  kf 
water.  Yield  of  ore  crushed,  so  far,  $15  to  $18  per  ton.  It  is  not 
running. 

Wisconsin  Creek  District — ^In  this  district  there  are  two  arrastras  m» 
ning  by  water,  each  pacing  well.  They  work  ores  from  the  company  lodaj 
which  yield  $23  per  ton. 

Silver  Stnr  District-^ThQ  Everett,  Green  Campbell  Mining  Coimfmf 
of  Cleveland,  Ohio,  are  ninning  a  10-stanip  mill  with  two  batteries,  fm 
Horn  pans,  and  two  settlers.  Weight  of  stamps,  680  pounds;  droptt 
inches,  and  60  per  minute.  It  is  nin  by  steam-power,  has  a  capaoitjrff 
18  tons  in  24  hours,  and  cost  $25,000.  The  cost  of  reduction  is  $5;  te 
average  yield  of  the  ore  of  the  Green  Campbell  mine,  which  it  is  wo* 
ing,  is  820. 

The  Stevens  and  Trivitt  mill  is  in  the  upper  part  of  the  district  B 
is  inclosed  by  a  frame  building  and  driven  by  steam.  There  are  twdn 
stamps  of  600  pounds  each,  arranged  in  two  batteries;  drop,  9  indieit 
and  50  times  per  minute.  It  was  ei*ected  in  1868  at  a  cost  of  $30,(Mt 
There  is  a  saving  apparatus,  consisting  of  blankets  and  arrastras,  afr 
taclied.  Cost  of  reduction,  $5  per  ton ;  average  yield  of  ore  from  the 
Iron  Eod  lode  about  $50  per  ton. 

Besides  the  mills  there  are  six  or  seven  arrastras  now  running  in  tba 
district.  On  an  average  they  are  more  successful  than  the  mills.  Most 
of  them  are  located  in  Hell  Cation  and  propelled  by  water. 

Rocliestcr  District — The  Madison  County  Mining  Company's  mill  to 
ten  stamps  and  two  arrastras  with  blankets.  It  was  moved  from  Hoi 
Spring  district  about  a  year  ago  and  has  been  mostly  running  on  ort 
from  the  Watseka  and  Nave  lodes.    Yield  unknown. 

Hendrie  and  Woodworth's  miU,  erected  near  by,  contaiiis  ten  sta^l 
and  is  propelled  by  steam-power.    It  is  idle  at  present. 
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Three  arrastras,  propelled  by  water,  are  successfully  operated  iu  the 
Itetrict. 

The  placers  lately  found  in  Eochester  Gulch  in  this  distrist  could  not 
le  worked  successfully  so  far,  owin^  to  the  character  of  the  soil,  the 
icarcity  of  water,  and  want  of  fall  in  the  gulch.  Bed  rock  has  only  been 
leiched  by  shafts,  but  from  indications  by  practical  tests  it  is  believed 
ihat  the  gulch  can  be  made  to  pay  handsomely  by  the  expenditure  of 
nme  capital  for  ditches. 

The  Summit  District — The  How  mill  was  built  in  St.  Louis  and  erected 
ta  1866.  It  contains  twenty  stamps  and  two  arrastnis  with  blankets.  It 
ii  propelled  by  steam-power  and  inclosed  in  a  stone  building.  Idle  for 
Ike  want  of  ore. 

The  Postlewait  and  Hawkeye  mill  contains  fifteen  stamps,  with  settlers, 
imstras,  and  blankets.  Propelled  by  steam-power  and  inclosed  in  a 
ihme  building.  It  has,  of  late,  made  two  very  successful  runs  on  ore 
ftom  the  Keystone  lode,  the  first  of  which  yielded  $10,  the  second  $38 
lertou. 

The  Uow  mill  is  expected  to  start  up  soon  on  ores  from  the  Polar  Star, 
Uson,  and  How  lodes. 

The  fine  Chilian  mill  of  the  Montana  Gold  and  Silver  Mining  Company 
If  Philadelphia  has  been  idle  for  a  long  time  for  the  want  of  ores,  and 
birnder  attachment  for  debts  to  mechanics  and  laborers. 

The  Lucas  mill,  of  twenty  stamps,  steam-power,  building  of  stone,  has 
tai  idle  for  the  last  two  years  on  account  of  lawsuits  and  want  of  ore. 

There  are  two  more  mills  in  the  district  which,  however,  have  not  been 
HBCted  as  yet. 

The  development  of  quartz  mines  in  this  district  has  of  late  been  en- 
hamged  and  greatly  stimulated  by  liberal  ofiers  from  the  millmen  to 
ine  owners;  and  the  promised  reduction  in  their  charges  for  reduction 
in  undoubtedly  hasten  the  progress  of  mining  matters  very  much. 
The  principal  placer  diggings  in  the  district  have  so  far  been  in  Alder 
wHehj  which  is  worked  mostly  by  bed-rock  flumes.  Messrs.  Hall  and 
Mthmaid  are  said  to  have  taken  out  from  their  upper  flume  alone 
IB|000  during  the  last  year. 

Brown*M  District, — ^This  district  is  at  last  assuming  the  character  of  a 
M-rate  silver  district.  The  following  beneficiating  apparatus  has  been 
Mted  so  far : 

The  Conner  mill,  erected  in  1808,  has  ten  stamps,  arrastras,  and  pans. 
I  b  driven  by  steam,  and  inclosed  in  a  frame  building. 
The  Christenot  Chilian  mill  with  barrels  and  arrastras.    It  is  now  idle. 

Besides  the  above,  seven  arrastras,  propelled  by  water,  are  now  in 
loeeflsful  operation  and  paying  well. 

WUliams  and  Oranite  Districts. — One  miU  and  several  arrastras  are  in 
pm^on  in  these  districts,  with  what  success  I  could  not  learn. 


CHAPTER  XLVII. 

BEAVER    HEAD    COUNTY. 

This  ooanty  lies  in  the  extreme  southern  part  of  the  Territory.  Its 
Wi  occapies  two  degrees  of  longitude  and  one  and  one-half  of  lattitude. 
lis  bounded  on  the  south  and  southwest  by  the  Territory  of  Idaho;  on 
he  west  by  Miaaoala  \  on  the  north  by  Deer  Lodge  ]  on  the  east  by 
bdison  Cauntiy,  Montana.    Numerous  lofty  mountain  ranges,  beautiful 

H.  Ex.  Doc  207 ^20 
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valleys,  clear  mouutain-brooks,  creeks,  aud  rivers  abound  in  this  ew 
The' more  prominent  of  the  latter  are  the  Big  Hole  and  Beaver  Ueac 
Red  Bock,  Horse  Prairie,  and  Grasshopper.  Bed  Bock  iSyiuiA 
edly,  the  most  extreme  tributary  of  the  Missouri  Biver. 

Beaver  Head  Valley  is  an  extensive  tract  of  good  farming  laad 
thinly  settled  so  far.  The  rancheros  have  turned  their  attention  tt 
to  stock  raising,  and  from  3,000  to  5,000  head  of  cattle  and  k* 
graze  summer  and  winter  on  the  luxuriant  pastures  of  this  vi 
Had4t  not  been  for  the  destructive  pest,  the  grasshoppers,  durio| 
last  three  years,  several  thousand  acres  of  land  would,  undoubted]; 
now  uuder  cultivation ;  but,  as  they  destroyed  the  crops  invariaUJ 
farmers  have  become  discouraged.  Large  quantities  of  the  best 
however,  are  annually  cut  from  numerous  natural  meadows.  Ai 
other  valleys  in  the  county,  equally  fertile  and  inviting,  Horse  Pi 
and  Big  Hole,  deserve  esi)ecial  mention. 

BannaeJc^  the  county  seat,  contains  a  i>opidation  of  abont 
souls.  It  is  situated  at  the  mouth  of  a  large  canon  on  the  north  n 
Grasshopper  Creek,  ten  miles  from  its  confluence  with  the  Beaver  I 
or  i^ed  Bock.  Three-fourths  of  the  people  are  engaged  in  galcb, 
and  hill  mining. 

The  first  mining  in  the  county  was  done  at  this  place  in  1862.  \ 
year  not  less  than  $600,000  gold  were  produced.  Ij'ormerly,  the  pi 
mines  were  supposed  to  extend  only  eight  miles  down  the  stream, 
they  are  known  to  exist  also  above  the  town  for  a  distance  of  ten  ■ 
as  far  as  Bald  Mountain. 

The  whole  surface,  foot-hills,  and  dry  gulches,  pay  largely,  wheum 
by  hydraulics.  The  only  question  in  this  connection  is,  whether  a  f 
cient  amount  of  water  can  be  brought  high  enough  up  the  hills,  to  a 
profitable  work  on  both  foot-hills  and  dry  gulches  possible. 

It  was  reported  at  one  time  that  these  placers  were  about  exham 
Nothing  could  be  more  erroneous  than  such  a  statement,  it  is 
that  after  Alder  Gulch,  which  so  easily  yielded  its  tens  of  thoon 
Last  Chance,  Confederate,  Black  Foot,  and  other  localities  were  du 
ered,  these  i>lacers  were  neglected  for  three  years,  and  the  yidd  n 
urably  fell  off  ^  but  still,  there  was  considerable  over  wages  madedn 
all  that  time.  A  new  era  in  placer  mining  commenced  in  1867,  i 
the  larger  operation  of  the  Bannack  Mining  Compan^^  and  Ditch  ( 
I)any  proved  a  complete  success. 

The  first  mining  had  been  done  with  the  water  of  the  old  ditch,  wl 
constructed  in  186,3  solely  for  the  purpose  of  selling  water  to 
miners,  had  cost  $15,000.  Its  length  was  fifteen  miles.  Water 
sold  up  to  1867  at  75  cents  i)er  inch,  rather  a  heavy  tax  for  the  m 
and  discouraging  them  greatly.  In  1867,  however,  the  above  i 
tioned  company  completed  a  new  ditch,  thirty  miles  in  lengtB,  i 
cost  of  $35,000.  The  capacity  of  the  old  ditch  is  2,000,  that  of 
new  one,  1,000  inches.  Both  of  them  cover  over  five  hundred  a 
of  mining  ground,  aud  not  less  than  fifteen  miles  of  dry  gulches, 
average  number  of  men  employed  by  the  company  during  the  last 
years  has  been  thirty,  and  the  average  wages  paid  by  them  $6  cam 
per  day.  They  control  all  the  water  in  the  two  ditches  and  sell  noi 
miners.  In  this  manner  they  are  enabled  to  work  a  vast  extent  of  i 
ing  ground  to  great  advantage,  and  at  the  same  time  to  pay  hil 
wages  to  the  miners  employed  by  them.  During  last  season  thi^S 
been  running  six  hydraulics,  but  in  an  ordinary  season  they  caa  « 
ten.  Although  this  locality  did  not  suffer  as  much  firom  the  drootk 
other  portions  of  the  Territory,  because  the  ditches  are  brought  ft 


CONJpniON  OP  MINING  INDUSTRY — ^MONTANA.  307 

Qoam  cceeks,  there  was  stiU  a  very  perc^tible  difiference  between 
last  season  and  otiiers.  The  operations  of  the  comp^my  have  been 
Qy  confined  to  the  south  and  west  of  Bannaek. 
Tkit^s  ditch  receives  its  water  from  Grasshopper  Creek.  It  com- 
oes  one  mile  below  the  town,  and  crossing  and  recrossing  the  creek 
ctends  three  and  a  half  miles  down  stream.  The  work  was  pnn- 
\W  done  by  ttte  pwners  themselves,  at  a  cose  of  not  less  than 
MO.  Its  capacity  is  900  inches.  The  company  employ  three 
»alios  wd  twenty  miners.  Their  income  daring  the  last  season  is 
to  have  been  highly  flattei*iug.  It  is  intended  to  extend  this  ditch 
Dg  the  winter  so  as  to  cover  a  greater  siirface  and  richer  mines. 
liKofi  ditch  has  been  extended  during  the  last  summer  £:om  an  old 
ly  which  commences  a  few  miles  below  White's  ditch,  and  six  miles 
L  town  down  the  caiion.  The  cost  was  $7,000.  It  now  covers  a 
9  extent  of  rich  placers.  The  capacity  of  the  ditch  is  600  inches, 
company  had  only  two  months  left  for  mining  in  the  last  season, 
Qg  which  time  they  employed  ten  hands.  They  are  said  to  have 
e  more  during  this  short  time  of  actual  work  than  their  ditch  cost 
I  to  build.  According  to  this  their  future  prospects  seem  to  be 
dfactory. 

lonecr  ditchy  fed  by  two  small  streams  at  the  base  of  Bald  Moun- 
,  is  ten  mUes  long,  carries  600  inches  of  water,  and  cost  $5,000. 
^vers  the  foot-hills  north  of  Bannack  and  eight  miles  of  dry  gulches, 
les  many  bars  and  gulches  beyond.  Two  years  ago  it  was  unknown 
these  foot-hills  contained  gold ;  now  the  company's  property  is  cou- 
red  very  valuable.  As  a  six-mile  extension  of  the  old  ditch  was 
[)leted  during  last  season,  the  company  had  only  three  months  left 
iCtual  mining.  The  average  number  of  men  employed  was  eight,  at 
er  day.  In  an  ordinary  season  twenty  to  thirty  men  can  be  employed 
profitably  as  night  and  day  hands.  The  company  havQ  done  well 
Qg  last  season,  but  intend  to  employ  Chinamen  during  the  next ; 
edy  it  is  the  general  desire  of  parties  operating  in  this  neighborhood 
troduce  this  kind  of  labor  in  both  placer  and  quartz  mines,  in  order 
•t  rid  of  ttxe  p^t  curse  of  these  regions,  the  extravagant  prices  paid 
Abor.  It  is,  of  course,  impossible  to  say  at  the  present  day  what 
ts  and  results  such  a,  change  may  produce,  but  everybo<ly  is  confi- 
that  it  will  help  progress  greatly. 

HORSE  PRAmiE  MIXES. 

lese  mines  are  located  on  a  branch  of  the  creek  of  the  same  name. 
It  tliirty-five  miles  southwest  of  Bannack. 

\e  bar  mining  in  this  gulch  has  been  very  profitable  during  the 
two  years,  especially  to  the  Yearian  brothers,  who  have  done  the 
;ipal  mining.  They  have  constructed  a  ditch  of  fifteen  miles  in 
th,  with  a  capacity  of  1,000  inches,  at  a  cost  of  $15,000.  Last  sea- 
irater  was  rather  scarce,  but  ordinarily  they  can  run  five  hydraulics 
employ  thirty  mhiers.  Six  dollars  in  currency  per  day  has  been 
by  them  during  last  summer,  while  formerly  they  paid  $0  in  gold, 
bar  belonging  to  them  is  one  and  one-half  mile  long,  and  a  quarter 
mile  wide  on  an  average.  It  has  paid  an  average  of  $20  to  the 
I,  which  is  a  larger  return  than  that  of  any  other  locality  in  the 
ty. 

le  balanoe  of  the  mining  ground  in  this  gulch  is  divided  into  small 
^ests;  but  all  of  them  have  been  able  to  make  considerable  above 
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wages.    Sixty  to  seventy  men  have  been  employed  in  tliis  camp  during 
the  last  two  years. 

BALD  MOUNTAIN. 

Numerous  streams  originating  on  this  mountain  form  as  many  gnkhett 
running  from  it  in  all  directions.  Placers  have  been  found  onaUol 
them,  but  none  of  them  have  been  worked  during  last  season  on  aocoont 
of  thcf^carcity  of  water.  There  is  ground  enough  to  employ  two  hun- 
dred men ;  but  a  large  outlay  of  capital  would  be  required  for  ditches 
and  hydraulics,  before  any  such  number  could  be  profitably  put  to  vork. 
On  the  east  side  of  Bald  Mountain,  near  Argenta,  a  ditch  is  now  under 
construction  to  bring  water  into  the  dry  gulches,  north  of  Argenta, 
which  have  been  found  to  be  tolerably  rich  in  gold. 

The  Bannack  ditohj  on  the  north  side  of  the  mountain,  is  four  mite 
long,  has  a  capacity  of  800  inches,  and  was  built  in  1862.  at  a  cost  of 
$4,000.  It  was  constructed  to  sell  water  to  the  miners;  out  the  ban, 
which  it  covered,  are  now  nearly  worked  out.  It  affords  now  water- 
power  to  quartz  mills. 

Big  Hole, — The  extensive  placers  on  this  stream  are  worked  every  year 
by  a  few  men  in  the  old  way.    They  are  generally  doing  well. 

The  foot-hills  and  gulches  on  the  northeast  side  of  the  Bannack  rang^ 
of  mountains  prospect  well  from  a  point  a  few  miles  below  Argenta  for 
a  long  distance,  and  here  is  a  field  for  perhaps  the  most  ext^naie 
placer  mining  in  the  Territory.  It  will,  however,  require  a  lai*ge  amomtf 
of  capital  to  cany  the  undertaking  into  eflect  on  account  of  costly  ditches^ 
which  have  to  be  constructed. 

Drain  ditch,  starting  two  miles  below  the  town,  was  eommenoed 
about  two  years  ago  by  a  company  of  poor  miners.  Work  on  it  mi 
mainly  carried  on  during  the  winter,  while  during  the  summer  fliqr 
worked  for  wages  in  the  mines,  or  mined  on  their  own  acconnt  is  a 
small  way  on  some  of  the  numerous  unoccupied  bars  in  the  neighbor 
hood.  They  have  got  now  to  within  a  few  feet  of  the  bed  rock  uncterflie 
channel  of  the  creek,  and  lately  struck  a  rich  streak  of  coarse  gdi 
Besides  doing  the  work  on  the  ditch  they  have  sunk  twelve  shafts  ia 
the  bed  of  the  creek,  which  have  yielded  satisfactory  returns. 

QUARTZ  LODES  AND  QUARTZ  MININa. 

Tlic  first  veins  of  gold-bearing  quartz  were  discovered  and  worked  at 
Bannack.  Almost  all  of  them  ai'e  contact  veins  between  the  limestone 
and  dioritic  trap.  The  hills  in  the  district  are  usually  covered  with  a 
thick  alluvial  deposit;  in  some  cases,  however,  the  surface  is  left  entiiel]' 
bare  and  shows  outcropping  veins  carrying  gold,  argentiferous  galetti 
or  copper.  In  the  immediate  vicinity  of  Bannack  all  the  lodes  diaoor- 
ered  so  far  contain  free  gold. 

The  Dakota  lode  was  first  discovered  in  1862,  and  in  the  wintfr  tf - 
that  year  and  the  following,  the  first  quartz  mill,  every  part  of  whiA : 
was  home-manufactured,  was  erected.  It  was  propelled  by  water-powv 
and  had  originally  six  stamps.  This  number  was  increased  to  12  in  IML 
The  ores  crushed  were  taken  from  the  Dakota,  and  at  first  the  opeiatioB 
proved  a  perfect  success.  But  the  irregularity  of  the  vein  prevented  a 
regular  delivery  of  ores.  There  are  numerous  other  veins  rf  a  chinM- 
ter  similar  to  that  of  the  Dakota  in  the  vicinity  of  Bannaok,  the  noat 
important  of  which  are  the  St.  Paul,  Wadham,  Quartz  Mill,  Yorii,  Tn» 
Flag,  Cherokee,  Springfield,  Mademoiselle,  and  Golden  Gate.    Shafts, 
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'arying  in  depth  from  80  to  310  feet,  have  beeu  sunk  on  all  of  these, 
'Stabhshing  the  permanency  of  the  veins  in  depth.  A  single  exception 
o  this  was  the  Cherokee,  which,  while  worked  by  the  New  Jersey  com- 
MUiy  two  years  ago,  suddenly  pinched  out.  It  had  been  exceedingly 
ich  in  free  gold  in  the  upper  part,  nevertheless  no  effort  has  b^n 
oade  since  to  find  the  vein  again. 

Butterfield  &  Kopkins'a  mill,  bought  in  St.  Louis,  was  erected  in  18G4 
It  a  total  cost  of  $25,000.  It  is  a  24-stamp  mill,  only  twelve  of  which  are 
srected.  The  stamps  weigh  550  pounds  each,  drop  14  inches  and  45 
imes  per  minute,  and  are  propelled  by  steam  power.  There  is  no  ad- 
titional  siiying  apparatus  attached,  and  for  mainly  this  reason  the  mill 
sxtracted,  according  to  tests  made  ou  the  spot  and  in  New  York,  only 
irenty-tive  per  cent,  of  the  gold  contained  in  the  ore ;  it  has  not  been 
imnmg  during  the  last  season.  The  tailings  of  the  former  runs  have 
)een  saved  and  it  is  intended  to  work  them  over  iis  soon  as  the  contem- 
plated addition  of  pans,  concentrators,  &c.,  has  taken  place.  This  work 
las  been  delayed  by  the  death  of  two  of  the  partners  and  by  the  illness 
tf  a  third  one.  The  owners  are  principally  English  capitalists,  who, 
confident  of  obtaining  large  profits  after  the  necessary  additions  have 
wen  made,  contemplate  t»  carry  out  their  plans  next  spring. 

They  have  expended  large  sums  of  money  in  developing  No.  G,  Da- 
uyta.  Their  main  shaft  is  310  feet  deep,  and  a  tunnel  345  feet  long  has 
leen  run  to  the  shaft.  In  the  tunnel  is  another  shaft,  135  feet  deep,  which 
Muses  through  100  feet  of  pay  quartz  of  a  general  width  of  7  feet. 
Tone  of  it  has  been  stuped  out  yet.  The  last-mentioned  shaft  passes 
hiough  and  below  the  "  caprock,"  and  the  vein  is  found  here  very 
regular  and  standing  nearly  vertical.  Above  the  vein  had  always  been 
nery  broken,  and  the  rich  ore  occurred  in  pockets,  from  most  of*  which 
idected  quartz,  yielding  as  high  as  $1,200  per  ton,  could  be  taken. 
Che  dip  in  the  upper  parts  of  the  vein  was  sometimes  to  the  northwest 
md  sometimes  to  the  southwest.  Nine  hundred  and  fifty  tons  of  quartz 
Hve  been  crushed  from  this  lode,  which  yielded  over  $20  per  ton.  The 
irerage  wages  paid  have  been  $5  in  gold. 

The  Montana  Mineral  Land  and  Mining  Companifs  mill  is  located  on 
lie  north  side  of  Grasshopper  below  Bannack.  It  is  a  40-stamp  mill  and 
was  built  by  Marshall  &  Co.,  of  St.  Louis,  at  a  reported  cost  of  $16,000. 
A  substantial  frame  building,  40  by  100  feet,  covers  it.  Both  steam  and 
water  power,  the  latter  a  3C-inch  turbine  wheel,  are  available  for  run- 
ning the  eight  batteries  of  five  stamps  each.  The  weight  of  the  sta-mps 
«  700  pounds  each ;  they  drop  11  inches  and  45  times  per  minute.  The 
Sipaeity  of  the  mill  is  40  tons  in  24  hours. 

Fifteen  hundred  tons  of  ore  have  been  crushed  by  the  mill,  which 
^ded  $10  in  gold  on  an  average.  The  quartz  was  taken  from  difter- 
SDt  mines  in  the  vicinity.  At  present,  ore  from  the  Wadhams  is  under 
treatment,  which  jields  the  same  returns  as  the  ore  crushed  before,  $10 
Mr  ton.  The  cost  of  mining  and  miUiug  a  ton  of  this  ore  is  said  to  be 
Mi  This  mill  labors  under  the  same  disadvantage  as  Butterfield  & 
Bopklns^s  mill ;  it  has  no  saving  apparatus  aside  from  the  batteries,  and 
tfce  consequence  is  that  at  least  fifty  per  cent,  of  the  gold  is  carried  off 
Mh  the  tailings. 

The  Hopkins  mill  was  erected  this  year  by  R.  P.  Hopkins.  It  is  pro- 
pded  by  a  15-inch  turbine  water-wheel,  and  contains  5  stamps  of  700 
Mods  each,  with  a  drop  of  0  inches  and  55  strokes  per  minute.  Mar- 
*kiQ  &  Co.,  of  St.  Louis,  are  the  manufacturers.  It  costs  $1,500  and 
^  building  covering  it  $1,000  more.    The  capacity  of  the  mill  is  G  tons 
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in  24  hours ;  200  tons  cnished  so  far  have  yielded  $10  per  ton.   The 
cost  of  mining  and  milling  is  said  to  bo  84  per  ton. 

The  K  E.  Wood  milly  manufactured  by  S.  W.  Bullock,  costs  $3,0Win 
New  York  and  its  erection  $800.  Its  capacity  is  4  tons  per  24  hows 
and  the  average  yield  has  been  $35  per  ton.  The  average  cost  of  mining 
and  milling  is  said  to  have  been  $8  per  ton.  This  mill  has  no  stamps, 
but  consists  of  a  crusher  and  pan.  During  the  winter  of  1867  to  18(Wit 
worked  quartz  from  the  Cherokee  lode,  which  yielded  an  average  of  8(KI 
per  ton.    It  is  now  in  operation  and  returns  good  profits. 

THE  AEGENTA  3nNING  DISTBICT. 

This  district  is  situate  fifteen  miles  north  of  Bannack  at  the  mouth 
of  the  canon  on  Rattlesnake  Creek.  The  mines  are  all  located  in  the 
foot-hills,  which  contain  a  limestone  formation  with  trap  dikes  similar 
to  that  of  Bannack.  Argentiferous  galena  is  the  prevailing  ore  in  these 
contact  veins,  which  are  very  abundant,  especially  in  the  hills  north  of 
Argenta.  In  a  westerly  direction  they  are  richer  in  lead  and  silver,  and 
deliver  excellent  ores  for  the  smelting  process.  Among  the  mines  ifwt 
of  Argenta  the  Legal  Tender  is  considered  the  best  and  richest. 

The  St  Louis  and  Montana  Mining  Company  erected  furnaces  of  large 
capacity  in  1805.  The  original  cost  was  very  great,  and  the  large  amonnt 
of  labor  necessary-  for  their  running  prevented  a  full  success.  After 
producing  a  large  quantity  of  silver  in  a  short  time  the  process  vas 
found  to  be  unprofitable  and  the  furnaces  were  closed. 

A.  M.  Elsler,  the  discoverer  of  the  Legal  Tender,  erected  another  fnr- 
nace  in  1866.  Its  cost  was  $8,000  and  its  capacity  about  6  tons  of  ore 
per  day.  During  the  short  time  of  Mr.  Elsler's  management  it  produced 
over  $14,000  in  silver  and  was  considered  a  great  success.  It  is  still  in 
good  condition,  and  has  been  working  at  intervals  up  to  this  fiall,bata8 
Professor  Romi)f,  who  had  the  immediate  supervision  of  smelting  open- 
tions,  had  gone  east  for  his  family,  it  was  impossible  to  ascertain  the 
exact  number  of  tons  smelted,  jield,  cost  of  smelting,  &c. 

The  Tootle^  Leach  &  Stapleton  furnace  was  built  in  1807,  and  is  a 
structure  similar  to  the  Elsler  furnace  in  every  respect.  It  is  now  in 
successful  operation  and  yields  satisfactory  profits  to  the  owners.  G. 
W.  Stapleton  is  the  working  partner  of  the  firm,  and  it  is  largely  due  to 
his  energy  and  economical  management  that  this  fiimace  pays  so  well 
The  blast  machinery  of  all  of  these  furnaces  is  driven  by  water-power 
derived  from  Rattlesnake  Creek. 

The  Wood  furnace  was  built  in  1867.  The  material  used  for  its  con- 
.  struction  was  of  inferior  quality,  so  that  at  the  first  heating  the  walk 
melted  down.  It  was  abandoned  because  there  was  no  fire-clay  in  the 
vicinity,  at  the  time,  sufficiently  refractory  to  stand  the  heat.  '  Lately, 
however,  Messrs.  Murray  and  Harrison  have  found  a  bed  of  exceneot 
fire-clay  associated  with  coal  a  short  distance  north  of  Argenta.  Buy 
have  produced  a  fire-brick  which  has  stood  the  test  and  is  said  to  W 
superior  to  the  fire-brick  made  in  St.  Louis,  California,  and  Colorado. 
The  same  parties  are  now  erecting  a  reverberatory  to  test  their  brick  oft 
a  larger  scale. 

The  Faulds  terrace  furnace  was  built  last  year  one  mile  above  Ban- 
nack to  smelt  the  ores  of  the  Blue  Wing  district,  situate)  three  ndiM 
northeast  of  Bannack.  It  costs  $8,000  and  has  a  capacity  of  0  tons  fSt 
24  hours.  The  ores  of  the  Blue  Wing  district  are  amalgamating  ONT 
therefore,  it  was  necessary  to  haul  ^lena  from  Argenta,  at  a  la^  oiH 
lay,  to  be  smelted  with  the  Blue  Wing  ores.    Two  mns,  one  of  whidi  I 
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»rodaced25  ponnds,  the  other  47  pounds  of  silver,  were  made.  The  first 
)iie  was  a  loss  to  the  owners ;  the  second  turned  out  a  few  hundred  dol- 
us profit.  Since  then  the  furnace  has  been  lying  idle,  more  for  the 
rant  of  a  head  than  from  any  other  cause.  Bat  really  these  rich  ores 
hould  be  worked  by  amalgamation,  which  is  a  much  cheaper  process, 
nd  to  which  they  are  well  adapted. 

The  principal  veins  developed  in  this  district  are  the  Black  Hawk, 
^reat  West,  Blue  Wing,  Arizona,  Sibley,  and  others.  The  shafts  are 
Pom  75  to  125  feet  deep  and  produce  an  abundance  of  silver-bearing 
•res. 

BIBCH  CREEK  DISTRICT. 

• 

This  is  an  extensive  district  fifteen  miles  north  of  Argenta,  containing 
nncipally  copper  veins.  Almost  all  of  them  are  rich  in  gold,  and  they 
re  generally  larger  than  the  veins  of  the  other  districts. 

The  Treasurej  Oreenwich^  and  Oreenwich  Extension  are  the  only  devel- 
ped  veins.  They  vary  from  6  to  12  feet  in  width.  A  shaft  80  feet 
bep  has  been  sunk  on  the  Greenwich.  The  vein  has  regular,  smooth 
rails,  and  is  6  feet  wide  all  the  way  down.  The  shaft  on  the  Extension 
1 1^  feet  deep.  As  soon  as  transportation  gets  cheaper,  these  mines 
iB  be  very  valuable.  So  far  no  furnace  has  been  erected,  although  the 
m  are  easily  smelted. 

The  foot-hills  east  of  Beaver  Head  Valley  contain  many  veins  of  gold, 
ihner,  and  copper-bearing  ores,  some  of  which  have  been  partly  devel- 
ped. 

BIG  HOLE. 


locality  is  situate  thirty-five  miles  northwest  of  Bannack.  The 
occurring  here  are  all  gold-bearing.  One  of  them,  the  Sherman, 
I  murticolarly  worthy  of  notice  on  account  of  its  great  extent.  Its 
4rai  firom  wall  to  wall  is  30  feet,  and  longitudinally  it  has  been  traced 
IV  a  long  distance.  The  quartz  is  soft  and  of  a  buff  color ;  it  is  incased 
i  limestone  and  slate.  Sufficient  water-power  and  exhaustless  quanti- 
M  of  timber  are  near  by. 

BALD  MOLTfTAIN. 

The  foot-hills  lying  south  of  and  next  to  Bannack  are  filled  with  a  i>er- 
iet  network  of  gold-bearing  veins,  some  of  which  are  large  and  very 
fifular.  Shafts  have  been  sunk  on  some  of  them  to  a  depth  of  40  feet. 
%t  fliatrix  is  quartz,  which  carries  free  gold. 

BULLION  PRODUCT. 

Hie  most  reliable  iuformation  which  can  be  obtained  places  the  value 
f  the  gold  and  silver  product  of  this  county,  for  1869,  at  $350,000  and 
hit  of  1868  at  $300,000.  It  is  estimated  that  since  the  first  discovery 
t  the  mines  at  Bannack  the  county  has  produced  over  $5,000,000  in 
^eeioas  metals. 

COAL  TEmS. 

An  extensive  vein  of  bituminous  coal  was  discovere<l  in  1865  on  the 
1%  Holey  About  sixty  miles  northe^ast  of  Bannack.  The  coal  is  of  good 
IMity  and  fk^e  from  sulphur  at  the  outcrop.  Another  equally  as  good 
1^  was  ftmnd  near  Argenta^  and  a  shaft  80  feet  deep  was  sunk  on  it 
Tliis  Tein  Is  associated  with  the  fire-clay  spoken  of  above^ 


312     MINES   AND   MINING   WEST   OF   THE   KOCKY   M0UNTAIN8. 

Four  miles  above  .Bannaek  two  beds  of  lignite  have  been  sank  \ 
with  two  shafts,  respectively,  70  and  85  feet  deep.  Adjoining  tim 
excellent  building  stone  is  quarried.  Other  quarries  of  sandstone  < 
east  of  Argenta  and  at  Beaver  Head  Caiiou.  The  rock  of  the  I 
locality  answers  admirably  for  grindstones. 

SAW-MILLS. 

Two  saw-mills  have  been  erected  in  the  county.  One  of  them  is 
ted  three  miles  above  Argenta,  convenient  to  the  pine  forests  of '. 
Mountain ;  the  other  one  six  miles  above  Bannock  and  about  five  i 
from  the  immense  pine  woods  which  cover  the  range  of  mountains  U 
west  of  Bannaek.  Lumber  costs  $50  per  thousand,  in  currency,  at 
mills. 


CHAPTER  XL VIII. 

GALLATIN   COUNTY. 

Gallatin  County  is  situated  south  of  Meagher,  bet\^en  the  latter 
the  southern  boundary  line  of  the  Territory.  Topographically  it 
sists  of  two  great  basins-^-that  of  the  Yellowstone,  in  the  east,  and 
of  the  Gallatin  in  the  west — separated  from  each  other  by  tbe 
range,  a  spur  of  the  Rocky  Mountains.  Both  streams,  in  pas 
through  the  county,  flow  from  south  to  north.  The  Yellowstono,  i 
{ftriving  near  the  boundary  line,  makes  an  abrupt  turn^  and  pursuii 
nearly  due  easterly  course,  enters  the  Missouri;  while  the  Gal 
meets  the  middle  Jind  west  forks,  called  Madison  and  Jefifersou  Ri^ 
and  united  with  them,  commences  the  journey  to  the  sea  as  the 
souri.  A  number  of  foot-hills  and  spurs  subdivide  both  basins  in 
system  of  valleys  and  canons.  The  basin  of  the  Yellowstone  and 
headwaters  of  the  Gallatin  are  but  little  known.  The  Yellowstoi 
the  favorite  hunting  ground  of  numerous  roving  tribes  of  Indians, 
no  settlement  is  feasible.  Notwithstanding  the  dangers  threate 
from  the  ferocity  of  tbe  red  men,  a  number  of  miners  hsxve  dare 
face  the  scalping-knife  of  the  savages  and  have  established  a  mi 
camp  on  Emigrant  Gulch,  a  western  tributary  of  the  Y^ellowstono. 
gulch  is  seven  miles  long,  and  the  gold  produced  from  its  i)lacers  i 
markable  for  its  external  characteristics.  It  consists  of  flat  frr 
thickly  covered  with  a  layer  of  iron  rust,  and  so  defaced  by  the  « 
that  usually  its  external  features  give  no  clue  to  its  golden  ke 
Considerable  quantities  of  this  character  of  gold  reach  the  miu'ket 
nually,  but  no  detailed  statistics  in  reference  to  Emigrant  Gulch  ai 
hand.  In  the  entire  Yellowstone  Basin  prospects  of  gold  can  b< 
tained  from  many  of  its  gulches  and  ravines,  and  there  is  a  deep-se 
conviction  among  the  miners  that  it  contains  rich  placers.  It  u 
Eldorado  of  the  dreams  of  many  a  hardy  but  impecunious  pros4)ed 
dreams  whose  realization  may  not  be  far  distant.  Parties  who  ! 
visited  this  terra  incognita  report  it  replete  with  grand  and  wond 
phenomena — crevasses  of  stupendous  depth,  petrified  forests,  phiii 
lava  and  brimstone,  geysers  spouting  boiling  water  fitty  to  seven^ 
high,  &c.;  but  their  reports  are  too  indefinite  to  serve  for  raliiiUle 
scription. 

At  present  the  entire  civilization  of  Gallatin  County  is  centere 
the  extreme  northwestern  corner,  immediately  soath  of  the  Three  F 
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r  the  Missoari,  viz.,  in  the  Gallatin  and  Willow  Creek  Valleys.  The 
ormer  is  situated  between  the  east  and  west  Gallatin  Bivers,  heading 
L  the  south  in  the  spurs  of  the  Belt  range,  and  runs  nearly  due  north 
►  within  a  few  miles  of  Gallatin  City,  where  the*  two  boundary  rivers 
>me  together  and  pass  through  a  narrow  caiLon.  To  the  east  are  pre- 
pitous  mountains,  and  to  the  west  low,  receding  foot-hills  and  a  fine 
yiey,  extending  to  the  Madison  Biver.  The  valley  is  about  forty 
liles  in  length  and  on  an  average  about  twenty  miles  wide.  Middle 
ceek,  coursing  through  the  center  of  the  valley,  furnishes  abundant 
ater  for  irrigating  the  numerous  farms  on  either  side.  This  beautiful 
iUey  is  not  improperly  termed  the  Egypt  of  Montana,  as  from  it  the 
ipplj-  of  grain,  &c.,  during  the  immediate  past  has  been  chiefly  ob- 
nned.  The  amount  of  small  grain  grown  per  acre  is  enormous.  The 
rerage  yield  of  wheat  is  forty  bushels  per  acre,  although  as  high  as 
iventy  have  been  obtained.  Garden  vegetables  grow  more  luxurious 
lan  in  many  of  the  eastern  States.  For  grazing  purposes  the  valley 
well  a<lapted.  The  bunch-grass  of  the  foot-hills  sustains  cattle  and 
DTses  even  during  the  winter  without  any  other  feeding.  There  are 
iree  flouring  mills  in  the  valley;  one  at  Gallatin  City,  one  near  Flat- 
ead  l^ass,  and  one  at  Bozeman,  all  i)ropelled  by  water  power. 
Willoio  Creek  Mstrict  is  a  small  section  of  excellent  farming  and 
razing  country,  about  fifteen  miles  long  and  eight  miles  wide,  between 
billow  Creek  and  Madison  Biver. 

The  population  of  Gallatin  County  is  estimated  at  4,000,  and  the 
BOUDt  of  taxable  property,  according  to  assessment  rolls,  is  8579,802. 

COAL  DEPOSITS. 

Coal  crops  out  all  along  the  Belt  range,  but  has  been  opened  only  at 
16  point,  some  seven  miles  east  of  Bozeman,  in  what  is  called  the 
pring  Canon.  The  coal  is  of  good  quality,  and  highly  bituminous. 
lie  bed  has  been  opened  for  about  two  himdred  feet  in  length. 


CHAPTEE  XLIX. 

MINING  LAWS,   ETC. 

The  legislature  of  Montana  passed,  December  11, 18G7,  a  law  for  the 
oremment  of  placer  mines,  the  text  of  which  is  given  in  my  last  re- 
ort  It  possesses,  however,  no  practical  bearings,  as  it  is  only  appli- 
lUe  to  placer  deposits  discovered  after  its  passage,  aud  even  in  those 
permits  the  discoverers,  under  certain  restrictions,  to  either  con- 
to  its  provisions  or  adopt  such  others  as  they  may  prefer.  In  the 
vioas  codes  in  force  actual  possession  by  representation  is  the  princi- 
ia  on  which  title  is  founded.  In  practice,  however,  nothing  can  be 
ioie  confused  and  uncertain^  than  the  mining  rules  in  force  in  the  vari- 
il  gulches.  The  difficulties  to  be  encountered  in  framing  a  general 
id  equitable  law  capable  of  covering  the  x)eculiarities  of  every  deposit, 
kjBdistnist  with  which  all  legislative  interference  is  regarded  by  the 
liftmy  and  the  desire  they  evince  to  be  left  to  regulate  their  own  affairs, 
^  proveated  the  passage  of  any  act  laying  down  uniform  rules  for 
9  pte-emptioo  and  tenure  of  placer  claims.    The  want  of  such  a  plain, 
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certain,  and  equitable  law  has  produced  much  vexatious  litigation,  and 
in  some  deplorable  iustances  has  resulted  in  bloody  encounters.  A  still 
greater  amount  of  trouble  is  only  prevented  by  a  strongly  developed 
sense  of  justice  among  the  miners. 

TERRITORIAL    QUARTZ    LAW. 

The  preemption  and  tenure  of  vein  deposits  are  regulated  by  tlie  ter- 
ritorial law  of  December  26, 1864,  which  provides  for  eleven  elaim«of 
two  hundred  feet  each  upon  the  discovery  of  a  crevice  with  one  weU- 
deiined  wall.  Its  advantages,  arising  from  its  uniformity,  are  not  to  be 
undervalued.  At  the  same  time,  however,  it  cannot  be  denied  that  iti 
ill-advised  provisions  have  done  more  towards  retarding  the  develop- 
ment of  the  mineral  resoiu'ces  of  the  Territory  than  mismanagement, 
extravagance,  and  swindling  speculations  put  together.  Copied  from 
the  mining  codes  of  other  communities,  it  has  retained  their  special 
provisions  without  incorporating  others  to  ameliorate  their  bail  effect 
its  most  objectionable  feature  is  the  creation  of  constructive  clsiinM 
without  anj"^  restrictions,  objectionable  because — 

1.  It  places  a  premium  on  non-development. 

2.  It  tends  to  the  segregation  of  mining  property  it^arcels  too  small 
for  economical  and  profitable  working. 

3.  It  is  the  fruitful  cause  of  litigation. 

To  fully  understand  the'  force  of  these  objections  it  must  be  remem- 
bered that  after  the  mere  discovery-  of  a  lode  it  usually  requires  the  ex- 
penditure of  considerable  money  and  labor  to  demonstrate  whether  it  is 
a  valuable  and  paying  deposit  or  not. 

Under  the  law  there  are  nine  distinct  proprietors,  all  holding  on  tbe 
strength  of  one  little  gopher  hole,  each  one  of  whom  desires  to  avoid 
undertaking  this  necessary  expense,  hoping  that  his  neighbor  ^ill  doao 
for  him.    The  consequence  is  that  no  work  is  done  at  all. 

In  my  opinion  the  discoverer  alone  merits  a  rewanl  for  bis  indastiy, 
toil,  and  privations.  He  should  receive  sufficient  ground,  say  8UD 
or  1,000  feet,  so  that,  if  his  lode  proves  to  be  good,  it  can  be  worked  ii 
a  proper  manner.  He  would  then  know  that  he  alone  has  to  rely  on  his 
work  to  prove  up  his  mine,  and  if  he  does  not  do  so,  he  might  a8  well 
have  never  made  the  discovery. 

A  tunnel  law  with  extraordinarily  liberal  provisions  is  likewise  in 
forc'C. 

UNITED  STATES  MINERAL  LAW  OF  1866. 

When  the  passage  of  this   law    was   first  announced  and  before 
its  provisions  were  fully  understood  and  its  effect  resized,  it  ¥» 
looked  upon  with  the  utmost  distrust  and  its  enactment  was  deeply 
regretted  by  the  entire  mining  community.    The  law  met  with  mow  - 
favorable  consideration  when  it  was  found  that  it  did  not  infringe  opoi  ^ 
vested  rights,  but  legalized  possessory  titles  and  merely   gave  m  . 
opportunity  to  obtain  the  United  States  title  to  those  desirous  St  doilg 
80,  without  being  compulsory. 

As  soon  as  the  Land  Office  was  prepared  to  act  under  the  law,  n  eos--' 
siderable  number  of  applications  for  patents  were  filed,  and  a  stS 
greater  number  of  mine  owners  determined  to  comply  with  the  bur  ui 
enjoy  its  benetits.  Unfortunately  experience  soon  denKmstfated  thit 
the  provisions  of  the  law  itself  tended  to  render  it  inopeitiitiTe.  Hb 
following  abstract  of  applications  and  entries  admitted,  comiBUiiest«l 
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*.  Lyman,  the  register  of  the  XJnited  States  land  office,  will  best 
ate  the  practical  working  of  the  mineral  act  in  Montana : 
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the  entries  admitted,  three  final  patents  were  granted.  From  this 
t  it  wiU  appear  that  daring  the  last  six  mouths  only  two  parties 
ipplied,  and  daring  the  entire  two  years  only  thirty-foar  oat  of 
St  fifty  thousand  parcels  of  mining  property  have  sought  the  bene- 
the  provisions  of  this  law. 

be  operation  of  the  law  in  the  past  has  been  unsatisfactory,  there 
reason  to  believe  that  it  will  be  much  more  effective  in  the  future. 
rases  which  produce  this  result  are  much  more  easily  defined  than 
les  suggested. 

Keyes,  in  my  last  year's  rei>ort,  explained  at  length  that  the  law  is 
;S,  excessively  costly,  and  that  even  the  issuance  of  a  patent 
lot  materially  diminish  the  probability  of  litigation.  Circumlocu- 
od  red  taj^e  have  certainly  done  much  towards  discouraging  many 
roxHd  otherwise  have  secured  the  benefits  of  the  law.  Modes  of 
lore  should  be  simplified  as  much  as  possible,  and  this  has  been 
y  done  to  some  extent  by  a  more  liberal  construction  on  the  part 

Commissioner.  Furthermore,  there  is  no  valid  reason  why  the 
9e  of  survey  should  not  be  borne  by  the  government,  as  with  agri- 
al  lauds.  An  objection  more  difficult  to  remedy  is  that  the  law 
not  completely"  protect  a  patentee  against  vexatious  litigation, 

partly  to  the  nature  of  its  provisions  and  partly  to  the  loose 
ig  of  the  law,  leaving  many  questions  oi>en  for  discussion  until 
re  finally  exi>ounded  by  judicial  decisions. 
se  objections  have  tended  seriously  to  retard  the  effectual  working 

mineral  act,  but  they  are  secondary  in  importance  to  the  conse- 
M  springing  from  section  6. 
I  correct  understanding  of  the  results  which  flow  from  its  provis- 

mast  be  remembered  that  a  lode  worth  patenting  is  rarely  without 
tants.  Whenever  a  valuable  ore-deposit  is  discovei-ed  the  vicinity 
lediately  covered  with  float  locations.  Every  discoloration  of  the 
J  rockf  every  moss-covered  ledge,  every  stray  boulder  is  staked  as 
ms  of  a  new  discovery,  either  to  secure  some  contiguous  though 
'  distinct  deposit,  or  more  frequently  to  be  used  for  purposes  of 
ion  and  black-mail.  In  such  cases,  and  they  are  very  frequent, 
ilieatiaii  for  patent  is  at  once  met  by  adverse  claims.  No  other 
hm  remaiii  bat  to  refer  the  matter  to  the  courts. 
J  mine  owners  possessing  elaims  that  are  yielding  large  returns 
gladly  undergo  all  the  delay,  red  tape,  and  circumlocution  inci- 
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dent  to  an  application,  and  cheerfully  submit  to  the  onerous  expense 
which  it  entails,  if  by  that  means  they  could  secure  the  United  SUtos 
title  and  immunity  from  litigation ;  but  they  are  not  willing,  in  attempt- 
ing to  do  so,  to  become  involved  in  law-suits,  the  expense  of  which  may 
consume  the  value  of  the  mine  and  the  result  of  which  may  strip  theni 
even  of  their  present  possessory  titles.  Hence  they  decline  the  prof 
fered  patent  and  prefer  to  rest  upon  their  present  possessory  claims. 
trusting  that  the  progress  of  actual  work  in  the  course  of  exploration 
will  defeat  any  adverse  claims. 
Two  questions  arise  : 

1.  Is  it  desirable  to  render  the  law  more  effective  ? 

2.  If  desirable,  how  can  it  be  done  f 
To  the  first  question  the  mining  community  returns  an  emphatic  Nol 

Miners  are  perfectly  content  with  the  enjoyment  of  their  present  tidei 
and  desire  no  change,  apprehending  that  further  litigation  might  in- 
fringe upon  some  of  their  present  rights.  I  cannot  fully  agree  vitk 
this  sentiment.  Believing  the  utter  extinguishment  of  the  United 
States  title  to  be  the  tnie  policy  of  the  government,  most  condncivets 
the  prosperity  of  the  mining  industry  and  the  safety  of  the  individual 
owner,  I  hold  that  we  should  endeavor  to  mold  a  legislation  which  cannot 
be  avoided.  I  have  already  suggested  remedies  to  some  of  the  objee- 
tious.  The  manner  in  which  veins  should  be  patented,  whether  in  sqnaie 
locations  or  based  on  the  plane  of  the  vein  with  an  interdiction  of  dm 
parallel  locations,  is  a  question  which  might  properly  be  left  to  a  cob- 
mission  representing  the  various  mining  States  and  Territories.  I  ht- 
lieve,  however,  that  the  recommendations  made  in  another  part  of  tUi 
report  will  offer  a  basis  of  compromise  on  which  all  sections  may  agicei 

ASSAY  OFFICE. 

Although  the  Territory  of  Montana  has  produced  the  pi*ecious  metak 
largely  for  a  period  of  over  six  years,  and  though  the  strongest  proofi 
exist  that  not  only  her  mining  industry  will  be  permanent,  but  aLso,thit 
with  ordinarily  favorable  seasons  the  yield  will  be  increased  from  ye» 
to  year,  as  it  has  been  in  the  past,  even  under  the  difficulties  presented 
by  high  labor,  defective  methods  of  working  and  communication- 
yet  in  spite  of  all  these  inducements,  the  government  has  not  yet  estab- 
lished an  assay  office  in  the  Territory,  though  branch  mints  exist  ii 
some  States  and  Territories  of  the  United  States  the  annual  product  of 
which  in  precious  metals  does  not  come  near  that  of  Montana.  Tbe 
Territory  is  far  out  of  the  way  of  the  great  connecting  lines  between  the 
East  and  West,  and  distant  from  money  centers;  and  being  so  entirely 
isolated,  it  enjoys  none  of  the  benefits  of  a  regularly  circulating  curreucj. 
So  far,  gold  dust  has  been  used  to  a  large  degree  as  a  medium  to  facili- 
tate business  transsictions,  but  in  the  absence  of  a  government  instito- 
tion,  where  values  could  be  at  once  and  definitely  fixed,  this  has  oilei 
been  done  at  a  great  loss  to  the  miner.  And  even  in  making  shiputenti 
of  their  dust  the  miners  have  not  fared  any  better,  being  comi)elled  to 
submit  to  exorbitant  charges  for  transportation.  I  am  by  no  means  ii 
favor  of  establishing  branch  mints  in  ditt'ei*ent  States  and  Territories,  tf 
that  would  entail  unnecessary  expenses  on  the  government;  all  the  coin- 
ing can  be  done  far  better  and  cheaper  in  one  mint  only;  but  ^vem- 
ment  assay  offices,  established  with  the  two-fold  view  of  taeilitatin^  tho 
development  of  new  mining  districts  by  making  their  benefits  aceeaffiiUe 
to  all,  and  of  turning  the  gold  and  silver  immeidiately  into  the  hands  of 
the  government,  seem  to  me  imperatively  demanded  in  the  new  Teirito- 
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»  as  soon  as  the  permanency  of  their  mining  industry  is  apparent, 
ich  an  office,  by  exchanging  bars  for  drafts  on  the  different  sub-treas- 
ies,  deducting  the  cost  of  transportation,  which  would  be  less  for  the 
dited  States  than  anybody  else,  because  Large  shipments  may  be  made 
a  time,  is  of  the  greatest  importance  for  the  Territory  of  Montana. 
t  present  Helena  seems  to  be  the  proper  place  for  the  office,  on  account 
its  central  location  as  well  as  for  the  reason  that  it  is  the  main  busi- 
ss  place  in  the  Territory\ 

GOLD  PRODUCTION  OF  THE  TERRITORY. 

To  arrive  at  a  correct  approximation  of  the  gold  product  is  extremely 
ficult.  On  the  one  hand,  gold  dust  is  still,  to  a  considerable  extent, 
d  currency  of  the  country,  and  the  amount  used  for  that  purpose  is 
ctuating  and  difficult  to  ascertain;  on  the  other  hand,  the  operations 
assayers,  bankers,  and  express  companies  are  not  yet  made  public. 
laed  upon  the  best  information  obtainable,  I  would  place  the  gold  pro- 
ction  of  Montana  for  the  year  ending  July  1, 1869,  at  $12,000,000. 
e  estimate  for  1869,  given  at  $12,000,000,  in  the  letter  introductory 
this  report,  was  based  on  the  yield  of  the  fiscal  year.  Later  reports, 
seived  while  preparing  this  volume  for  the  press,  indicate  a  much 
jiDer  production,  owing  to  the  drouth.  One  correspondent  puts  it  as 
r  as  $9,000,000;  but  I  believe  this  would  be  too  great  a  reduction. 
rhe  coming  year  will  undoubtedly  benefit  by  the  decrease  during  the 
isent,  and  the  gold  product  of  1870,  with  a  moderate  supply  of  water, 
y  be  expected  to  exceed  $15,000,000;  with  an  adequate  amount  it  is 
?Jy  to  reach  $20,000,000. 


SECTION  VI.— UTAH  AND  ARIZONA. 


•      CHAPTER  L. 
GENERAL  REMARKS. 

he  miDeral  resources  of  Utah  Territory  are  imperfectly  kpown,  and 
1  the  completion  of  the  Union  Pacific  railroad  has  not  stimalated 
specting  and  mining  to  a  very  large  degree.  This  is  undoubtedly 
[i]y  due  to  the  known  hostility  of  the  Mormons  to  mining.  Still  some 
ortant  discoveries  have  been  made  and  a  few  companies  have  com- 
iced  developing  several  districts. 

lie  coal  and  iron  deposits  in  the  northern  part  of  Utah  will  probably 
live  more  attention  in  the  immediate  future  than  most  other  mineral 
»urces  of  the  Territory-.  These  beds  are  of  the  highest  value  for  the 
on  Pacific  railroad,  and  it  is  said  that  the  company  contemplate 
ling  rolling  mills  at  Echo  City,  a  point  which  is  admirably  suited 
this  business  on  account  of  the  nearness  of  extensive  coal  and  iron 
Dsits.  Very  good  bituminous  coal  is  found  on  the  Bear  and  on 
ber  Ki  vers.  The  beds  on  the  Weber  lie  mostly  above  the  water  level 
are  from  5  to  12  feet  thick.  The  vein  exposed  at  Evanstown  on  the 
r  River  is  17  feet  thick  and  considered  the  best  coal  for  many  pur- 
?8  in  the  entire  West  These  veins,  being  situated  near  the  railroad, 
undoubtedly  be  drawn  upon  largely,  not  alone  for  the  supply  of  the 
I  itself,  but  also  for  use  in  the  States  west  of  that  point. 
X  the  head  of  the  Timpanagos,  just  below  Kansas  Prairie,  above 
riPs  Gate,  on  the  Weber  and  in  the  Wasatch  bordering  the  valley, 
ar  deposits  of  magnetite ;  and  higher  up  on  the  Weben  ten  or  twelve 
.^8  above  the  confluence  of  the  Echo  with  Weber,  are  found  hematite 
J,  fire-clay,  and  coal.  The  latter,  however,  is  not  very  good.  Exten- 
'.  coal  and  iron  deposits  are  also  found  in  the  southern  part  of  Utah, 
'y  are  of  little  account  at  present,  but  Mill  be  extremely  valuable  for 
Utah  railroad  as  soon  as  it  is  pushed  through  to  the  Colorado. 
Tear  the  headwaters  of  Silver  Creek,  an  afiluent  of  the  Weber,  large 
lies  of  carbonate  and  black  oxide  of  copper  have  been  found.  These 
s  carry  a  small  percentage  of  silver.  Alum  shales  in  vast  beds  exist 
he  Promontory  range. 

lie  Bingham  Canon  and  the  Bush  Valley  mines  both  belong  to  the 
le  mineral-bearing  belt  which  in  the  east  makes  its  first  appearance 
r  the  point  where  the  Uintah  Mountains  and  the  Wasatch  meet. 
^  former  range  has  a  nearly  east  and  west  course,  and  the  latter  trends 
th  and  south,  so  that  both  form  a  T,  the  standard  of  which  are  the 
itah  Moun  tains.  At  the  point  spoken  of  the  mineral  belt  occupies  both 
iks  of  the  Uintah  ran^e.  From  here  the  belt  extends  west,  cross- 
the  Wasatch  and  contmuing  down  its  western  slope  along  Little  and 
:  Cotton  wood  Cauon.  Crossing  the  Jordan  Valley,  a  beautiful  agricul- 
al  district,  it  makes  its  appearance  again  in  the  Oquirrh  Mountains,  an 
ated  range  running  north  and  south  and  separating  Jordan  from 
A  Valley.    The  distance  aci-oss  the  mountains  is  about  twenty  miles. 
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On  the  eastern  slope  lie  the  Bingham  Canon,  on  the  western  the  Knsli 
Valley  mines. 

In  the  Cottonwood  Canon  district  from  fifty  to  one  hundred  mineral- 
bearing  veins  have  been  located.  Very  few  of  them  liave,  however, 
been  opened  so  far.  The  most  work  has  been  done  on  the  Lone  Star, 
Magnet,  Illinois,  Ida,  and  Monitor.  The  shaft  on  the  Ida  is  100 
feet  deep,  and  shows  a  vein  two  feet  wide  in  the  bottom.  The  lodes 
are  mostly  from  one  to  four  feet  in  width,  and  carry  priuciiially 
argentiferous  galena  with  considerable  antimony  and  zinc.  ^Vssayshave 
yielded  as  high  as  from  $160  to  $400  per  ton  in  silver,  but  the  average 
value  is  estimated  to  be  $50.  Woodhull  &  Co.  have  shipi>ed  15  tom 
of  their  ore  to  San  Francisco,  to  ascertain  its  value  and  the  best  way 
of  treatment.  Timber  and  firewood  are  rather  scarce  in  the  district, 
though  there  is  enough  for  the  present.  The  locality  is  from  9,000  to 
11,000  feet  above  the  sea,  and  a  great  deal  of  snow  falls  in  the  winter. 
The  supply  of  water  in  the  summer  is  ample. 

The  veins  in  Bingham  Caiion  carry  gold,  silver,  and  copper ;  the  lat- 
ter predominating  largely.  In  West  Slountain  district,  situate  in  Bing* 
ham  Caiion,  lead  ores  occur  besides  the  above.  A  Chiciago  company  aie 
said  to  have  invested  largely  of  late  in  consequence  of  the  very  fcvor 
able  report  made  by  Professor  E.  D.  Moorehouse  on  the  lodes  of  the 
district.  Smith  &  Co.  have  lately  sent  12  tons  of  their  cnpriferm 
ores  to  Baltimore  for  a  test.  They  expect  them  to  yield  forty  per  cent  of 
copper  and  $00  per  ton  in  silver.  Sixty  tons  more  are  ready  for  shq)- 
ment  to  San  Francisco.  Some  placer  mining  has  been  done  in  this  dii- 
trict ;  but,  owing  to  the  scarcity  of  water,  it  could  not  be  succesflfnl^ 
followed  except  in  the  early  part  of  the  season,  when  the  melting  MWff 
furnished  plenty  of  wat«r.  The  bed  rock  lies  very  deep ;  in  most  plaai, 
75  feet  below  the  surface.  A  bed-rock  flume,  400  feet  in  length,  has  b«« 
<5onstructed,  but  it  did  not  reach  bed  rock,  and  the  parties  will  have 
to  start  further  down  the  valley  and  go  over  the  same  ground  agaia. 
The  placers  yield  about  $5  i>er  day  to  the  head. 

The  Rush  Valley  mines  were  discovered  by  General  Connor  in  1863^ 
and  considerable  excitement  about  them  prevailed  at  the  time.  Co* 
panics  were  organized  in  the  East,  and  smelting  works  were  eredai 
befoi-e  the  mines  had  been  properly  opened.  The  ores  are  principiQr 
silver-bearing  galena  and  copper  ore,  with  a  hea>^'  admixture  of  gangii; 
The  furnaces  erected  were  not  a  success :  technical  as  well  as  ecoiMMi*. 
leal  reasons  prevented  it  at  the  time.  Lately  Captain  James  M.  DQij 
formerly  connected  with  the  Savage  mine  on  the  Comstock  lode,  hif 
leased  these  mines,  and  is  erecting  a  furnace,  the  fire-proof  material  te 
which  he  has  to  procure  from  the  neighborhood  of  Salt  Lake  Gi^.  I 
have  no  lat^i  news  in  relation  to  this  enterprise. 

The  Sevier  mines  in  Juab  County  have  attracted  considerable  attat- 
tion.  and  raised  quite  an  excit<?ment  during  the  latter  part  of  1868  arf 
the  summer  of  1869.  They  are  situated  a  few  miles  from  the  Sevier 
and  about  one  hundred  and  eighty  miles  due  south  from  Salt  LakeOftF* 
The  placer  diggings  have  been  known  to  exist  for  several  yearn,  and 
worked  in  a  small  way  by  Mormons.  Only  lately,  however,  wereledgM 
auriferous  quartz  discovered  a  short  distance  away  from  the  river  in  ^ 
mountains.  Most  of  them  cluster  around  Mount  Nebo,  which 
an  altitude  of  12,000  feet.  The  country  here  abounds  in  wood 
water,  and  the  streams  have  all  considerable  fall  except  the  Sevier  r 
which  becomes  rather  sluggish  after  reaching  the  plains. 

The  lodes  are  all  mostly  large  and  easily  traceable  fo*  long  dirtaaej 
The  principal  locations  taken  up  are  the  Gould  and  Cony;  vein  S 
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W  feet  wide  on  top:  the  Webster  outcrop,  60  feet  wide;  the  Bully  Boy, 

f   an  extension  of  the  foregoing;  the  Illinois,  averaging  7  feot  iu  width, 

aod  8unk  upon  to  100  feet  in  depth ;  the  Niagara,  a  ven-  large  ledge ; 

tlie  Great  Western,  Yonng  America,  Yankee  Blade,  and  ScliiiumerhorQ. 

Some  fifty  more  have  been  located,  but  they  are  mostly  entirely  undo- 

'veloped. . 

The  discoveries  in  Clifton  mining  district  at  Deep  Creek,  immediately 
sorth  of  the  Western  Union  telegraph  line,  are  highly  spoken  of,  but  too 
little  is  known  About  their  value  to  give  them  more  than  a  passing 
notice.  The  mineral  belt  in  which  the  veins  occur  is  described  as  four 
snik^  wide  and  ten  miles  long.  The  country  rock  is  granite,  and  in  it 
oeeor  ledges  of  argentiferous  galena,  samples  of  which  are  said  to 
lave  yielded  by  assay  from  $75  to  $100  per  ton.  The  district  is  said  to 
be  abundantly  supplied  with  wood  and  water. 

Forty  miles  west  of  Promontory  City  new  placers  were  discovered  dur- 
iag  last  year.  They  are  situated  on  the  south  side  of  Baft  Ei  ver  range,  and 
only  ten  miles  from  the  line  of  the  railroad.  Indian  Creek,  Dove  Creek, 
and  Sagebrush  Creek,  all  running  southerly,  are  the  principal  gulches. 
AH  these  streams  are  lost  in  the  desert  before  reaching  Salt  Lake. 
Ihey  famish  enough  water  to  supply  the  diggings  during  four  or  five 
■ODths  only,  but,  as  the  mines  are  said  to  be  rich,  water  will  probably 
lie  brought  to  them  from  other  sources. 

On  the  whole  it  may  be  said  that,  so  far,  Utah  cannot  be  classed 
Mmg  the  mining  States  and  Territories.  The  developments  made  are 
iDvety  slight  and  unimi)ortant,  and  no  shipments  of  any  consequence 
if  the  precious  metals  have  ever  been  made.  The  Union  Pacific  railroad, 
ktever,  will  undoubtedly  do  much  in  the  future  toward  the  develoi»- 
Mit  of  the  mineral  interest  in  the  Territory. 

ABIZONA. 

Comparatively  little  progress  has  been  made  in  mining  in  this  Terri- 

S,  owing  to  the  presence  of  hostile  Indians  and  the  consequent  danger 
Ugh  prices. 

The  Volture  gold  mine,  near  Wickenburg,  in  Central  Arizona,  has  been 
iWily  work^  since  1860,  and  gives  an  average  yield  of  about 
lM,0U0  per  annum.  Forty  stamps  are  in  use,  and  it  is  now  proposed 
to  force  water  to  the  mine  from  the  Hassayampa  River,  a  distance  of 
inrteen  miles,  and  remove  the  mill  from  that  river  to  the  mine,  which, 
tfdiMie,  will  save  the  large  amount  now  paid  for  the  trans[)ortation  of 
the  ore.  A  traction  engine  has  been  ordered  from  England  to  be  used 
h  transportation.  The  Big  Bug  mines,  near  Prescott,  Central  Arizona, 
*i9  now  worked  and  making  a  successful  return.  A  10-stamp  mill  is 
hiue. 

Tlie  Sterling  mine,  also  near  Prescott,  has  a  10-stamp  mill  and  is  re- 
torted to  be  yielding  well. 

Many  men  are  engaged  throughout  Central  Arizona  in  sinking  shafts 
ind  running  tunnels  upon  lodes  preparatory  to  the  erection  of  mills. 

Upon  the  great  Colorado  Eiver  some  work  has  been  done  at  the 
Udorado  Cation  silver  mines,  and  ores  are  constantly  sent  to  San 
^cisoo  from  the  argentiferous  galena  deposits  at  Castle  Dome  and 
breka.    In  copper  there  has  been  but  little  done  during  the  past  year. 

hi  Sontbem  Arizona  a  fine  10-stamp  mill  has  been  erected  at  A]>ache 
^^  OD  the  southern  overland  mail  route,  and  the  gold  lodes  promise 
^    Work  has  been  iu  a  great  measure  suspended,  owing  to  the  mur- 

H.  Ex.  Doc.  207 ^21 


322     MINES  AND   MINING  WEST  OF  THE  BOOKT  MOUNTAIlf& 

dcr  by  the  Apacbes,  in  C>ctober.  1869,  of  Colonel  John  F.  Stone, 
superintendent. 

Some  English  capitalists  have  lately  sent  engineers  and  mining  exp 
to  examine  the  Santa  Bita  lodes,  and  those  at  the  Gerro  Colonulo,  i 
a  view  to  purchase.  Throughout  the  Territory,  at  varioua  i>oints,  pb 
mining  is  carried  on  to  a  limited  extent,  and  considerable  gold  qn 
is  annually  crushed  by  arrastras. 

It  is  estimated  by  those  well  informed  and  worthy  of  confldeoGe  1 
the  Territory  haa  yielded  an  average  of  $1,000,000  per  year  in  ti 
precious  metals  for  the  last  ten  years,  and  that  with  proper  protee 
for  life  and  property,  and  the  construction  of  the  Southern  Pacific : 
road,  it  would  soon  yield  as  large  a  return  from  its  mineral  resooioe 
any  Territory  in  the  Union,  while  it  has  much  more  agricoltural  1 
than  is  commonly  supposed,  and  its  pastoral  lands  are  unsurpassed. 

In  an  address  made  at  Prescott,  November  5, 1869,  GU>vemor  Sail 
the  new  governor  of  the  Territory,  who  has  had  much  experieuei 
mining  in  Oalifoinia  and  Nevada,  said : 

Now  I  como  to  the  mineral  resoorces  of  the  conntry,  and  I  feel  that  I  can  spei 
this  branch  with  more  confidence  than  any  other,  because  I  have  spent  all  my  man 
in  the  mines — for  eight  years  in  succession  I  worked  at  placer  mining,  Uved  in  a« 
and  cooked  my  own  meals ;  and  for  nearly  twenty  vears  have  been  connected 
mining  enterprises  of  one  kind  or  another.  I  have  taken  part  in  gold  and  silver  qi 
mining  in  California  and  Nevada,  and  have  examined  the  principal  mines  and  n 
tion  works  of  Europe.  My  previous  knowledge  of  mining  has  naturaUyled  b 
tidce  special  interest  in  examining  the  mineral  resources  of  this  country.  I  have  I 
eled  in  various  directions  from  the  southern  boundary  of  Arizona  north  to  this  p 
I  have  found  the  mountains  tHreaded  with  veins  rich  in  silver,  gold,  and  copmi 
beyond  anything  I  have  over  seen  elsewhere,  and  I  here  predict  that  the  time  wul  i 
in  the  not  very  mr  off  future  when  Arizona  will  produce  more  gold  and  silv^  tha: 
the  balance  of  the  Pacific  coast.  This  may  be  considered  enthusiastic,  but  when 
considered  that  there  is  hardly  a  mountain  over  this  vast  Territory  that  does  not 
tain  rich  lodes  of  gold  and  silver,  while  for  hundreds  of  miles  the  ravines  show ; 
pects  for  placer  diggings  that  would  gladden  the  heart  of  auy  old  California  miner 
when  it  is  considered  also  that  the  wealth  of  these  mines  is  yet  untouched,  the 
diction  will  not  appear  so  extravagant.  The  inquiry  will  be  made,  if  Arizona  com 
such  vast  mineral  wealth,  why  has  it  not  been  proven  before  this  time  f  Then 
several  reasons,  either  one  of  which  is  sufficient  to  result  in  the  failure  of  any  ordi 
paying  mine.  First,  the  hostility  of  the  Indians,  which  has  almost  wholly  preve 
prospecting  for  mines,  and  rendered  tJieir  working  insecure  and  expensive.  8e( 
the  expensive  transportation  of  everything  consumed  or  used  that  is  not  raised  1 
Third,  the  want  of  capital  to  open  the  mines.  Fourth,  the  want  of  experience 
knowledge  how  to  extract  the  precious  metals  from  the  ore.  To  ascertain  the  me 
of  oxtractinjv  ^old  and  silver  from  ores,  and  particularly  those  that  aro  refractoiy, 
in  all  new  mining  districts  required  money,  time,  and  experience,  but  in  no  am 
either  of  these  metals  been  found  in  paying  quantities,  that  a  process  has  not 
found  to  save  them,  nor  will  this  country  be  an  exception.  The  ores  are  found  he 
vast  quantities,  fabulously  rich.  In  experiments  that  have  boen  made  here^  thn 
the  extravagance  or  inexperience  of  those  who  have  made  them,  the  money  has,  in  i 
instances,  been  uselessly  squandered.  Large  miUs  have  been  erected  before  ope 
the  mine,  or  attempting  to  ascertain  a  method  of  saving  the  metal.  The  conaeqo 
has  been  that  the  mill,  when  erected,  could  not  be  supplied  with  ore,  or  the  pi 
managing  it  could  not  save  the  gold  and  silver :  and  the  stockholder,  who  never 
the  country,  and  knew  nothing  of  the  cause  of  failure,  became  disheartened,  and 
mine  is  abandoned  and  left  to  decay.  If  mining  could  be  conducted  with  the  c 
economy  that  the  merchant  conducts  his  business,  or  the  farmer  tills  his  fields,  fiul 
would  seldom  occur.  But  our  eastern  friends  who  have  sent  some  capital  for  ini 
ment  here  se^m  to  break  loose  from  all  the  well-established  principles  of  doins  bnai 
and  adopt  a  new  system  for  mining.  Instead  of  selecting  a  man  to  open  toeir  n 
and  erect  their  machinery  who  is  experienced  in  the  busineaa,  and  has  establiihi 
character  for  integrity,  they  either  send  some  one  they  want  to  find  a  place  for,  wl 
incompetent  to  be  placed  in  charge  of  business  there,  or  the  relative  of  some  infl 
tial  stockholder,  or,  perhaps,  in  some  instances,  very  good  business  men,  but  invan 
none  of  them  know  anything  about  mining,  or  machinery  for  the  reaction  of  otm, 
their  education  proves  very  expensive  for  the  owner,  and  resalta  in  inealcalable  ii(i 
to  the  conntr3^  Laboring  under  all  these  disadvantages,  still  we  have  to-day  in 
cossful  operation  one  of  the  best  paying  mines  on  the  Facific  coast— the  VnltoK 


COKDinON  OP  MINING   INDUSTRY — ^UTAH  AND   ARIZONA,     323 

ckenbarg.  The  Apache  Pass  mine,  at  Apache  Pas^  is  just  startiuK)  with  equally 
oiable  proepects  of  success.  The  mill  at  Big  Bug  will  in  a  few  days  he  in  successful 
imtion,  witn  an  inexhaustible  supply  of  ore  before  it,  and  practical  tests  have  dem- 
fcrated  that  Mr.  Heslep,  who  is  in  charge,  has  overcome  all  obstacles,  and  that  it 
1  soon  be  numbered  among  the  best  paying  mines  on  the  coast.  The  same  may  be 
I  of  the  Sterling.  I  visit'Cd  it  a  few  days  smce,  and  was  impressed  with  the  escel- 
se  of  the  machinery,  and  also  with  the  regularity  of  the  lode,  and  the  large  quanti- 
of  ore  it  contains.  I  say  to  you,  not  for  the  purpose  of  creating  a  false  hope,  to  be 
good  cheer.  As  sure  as  the  sun  rises  and  sets,  tiie  day  of  your  prosperity  is  dawning. 
KMiA  has  seen  the  worst ;  her  immense  wealth  cannot  lie  dormant  much  longer. 
'  *  *  I  would  advise  all  who  are  not  able  to  work  their  mines,  and  who  have  a 
leient  amount  of  work  done,  to  secure  a  government  title  as  soon  as  possible.  You 
■ore  of  your  property,  then,  wherever  you  go,  and  if  you  desire  to  sell,  you  have  a 
» that  Rives  confidence,  more  than  a  mere  possessory  right.  When  I  arrive  in  San 
neisco/l  will  endeavor  to  have  the  Surveyor  general  of  California  appoint  a  mineral 
■thr  here,  and  as  soon  as  that  is  done  you  can  aj^ly  for  a  patent  at  once.  The  law 
ridea  that  when  the  public  surveys  have  not  been  extended  to  any  mining  district, 
i  the  sorveyor  may  establish  some  initial  point,  and  connect  all  the  surveys  to  it, 
alter  the  public  surveys  have  been  extended,  then  this  initial  point  will  be  con- 
ted  with  them. 

:  hope  that  a  Territory  so  promising  may  be  afforded  at  least  as  mach 
iitonce  as  has  been  rendered  in  yarious  ways  to  all  the  other  mining 
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CHAPTEE  LI. 

THE    SWEETWATER    DISTRICT. 

Although  the  mines  of  this  district  attracted  considerable  attention 
«  early  as  1868,  it  was  impossible  to  collect  out  of  the  mass  of  contra- 
Lieting  reports  anything  like  reliable  information  before  the  completion 
i  the  Union  Paciiic  railroad  was  an  established  fact.  Since  that  event, 
lowever,  took  place,  safer  and  more  direct  communication  with  a  region 
o  near  to  the  national  highway  between  the  East  and  West  has  enabled 
De  to  communicate  the  following  detailed  description  of  the  mineral 
«8oarces  of  this  important  section  of  the  new  Territory  of  Wyoming, 
IS  far  as  they  are  known  at  present.  , 

SITUATION  AND  APPROACH. 

The  Sweetwater  mines  are  situate  in  Carter  County,  Wyoming  Ter- 
ritory, in  about  latitude  42|o  north,  and  longitude  109^  west  of  Green- 
vjeh,  some  fifty  miles  in  a  direct  line  north  of  Point  of  Eocks  Station,  on 
Bitter  Creek,  Union  Pacific  railroad,  and  about  twelve  miles  north  of 
Ae  South  Pass  on  the  old  California  overland  route.  They  are  reached 
via  the  town  of  Bryan,  XJifion  Pacific  railroad,  Green  Eiver  Ferry,  Big 
Biody  Creek,  Little  Sandy  Creek,  the  Pacific  Springs,  and  South  Pass 
City,  one  of  the  principal  mining  towns  of  the  district.  The  distance 
between  Bryan  and  South  Pass  City  is  one  hundred  miles.  Mr.  Benham 
kiB  established  a  daily  line  of  coaches  between  these  two  points,  who 
carry  passengers  through  in  twelve  hours  for  twenty  dollars.  This  line 
orries  also  Wells,  Fargo  &  Co.'s  Express.  Another  more  direct  route 
haves  Point  of  Eocks  Station  in  a  northern  direction  and  reaches  South 
fte  City  by  way  of  Black  Bocks  and  Sweetwater  Station,  on  the 
orerland  road.  The  distance  amounts  to  about  seventy  miles.  Mr. 
lAramie  runs  a  daily  line  of  coaches  on  this  route  and  carries  passen- 
fo^  for  ten  dollars. 

The  distance  lJx>m  Sacramento,  California,  to  Bryan  is  914  miles ;  from 
Omaha  to  Bryan,  860 ;  and  from  Point  of  Eocks  to  Bryan,  53  miles. 
Ipeight  is  carried  from  Bryan  to  South  Pass  City,  at  the  rate  of  from 
^e  aud  three-quarters  to  two  cents  per  pound,  and  firom  Chicago  at 
t^  four  and  a  half  to  six  cents. 

The  three  principal  mining  towns  are  South  Pass  City,  Atlantic  City, 
*K|  Hamilton.  The  two  latter  are  situate  respectively  four  and  eight 
^es  northeastfrom  the  former,  and  in  communication  with  it  by  coaches 
^ning  twice  a  day. 

Prom  the  above  it  appears  that  the  district  is  of  easy  access  from  the 
l^em  as  well  as  the  western  States.  The  completion  of  the  Union 
^eific  railroad  has  done  wonders  in  this  once  so  remote  part  of  the 
i^lmtry.  It  hai  caused  the  organization  of  the  new  Territory  of  Wy- 
tHing ;  it  has  opened  the  extensive  coal-fields  at  Carbon,  Black  Buttes, 
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Point  of  Eocks,  Bitter  Creek,  Evanston,  and  elsewhere,  and  [civeo  a 
new  impetus  to  the  development  of  the  vast  and  really  valuable  min- 
eral resources  of  the  Sweetwater  district,  which  before  were  almost 
out  of  reach  on  account  of  the  remoteness  of  the  locality  and  the  dao- 
ger  from  Indians.  It  is  much  to  be  regretted,  however,  that  the  line  ot 
railroad  does  not  follow  the  California  overland  road  through  Soath 
Pass.  The  hefivy  grade  and  the  severe  winter  snows  of  the  Black  Hilla, 
as  well  as  the  terrible  Bitter  Creek  desert,  might  have  been  avoided  by 
such  a  course. 

All  the  old  hunters  and  mountaineers,  who  have  had  long  experience 
in  this  region,  agree  that  a  grand  mistake  was  made  in  locating  the  rail- 
road where  it  now  is.  They  assert  that  a  far  better  route  and  a  veiy 
gradual  and  easy  ascent  of  the  mountains  could  have  been  gaiued  bj 
passing  up  the  North  Platte  to  the  mouth  of  Sweetwater,  up  this  streu 
to  South  Pass  proper,  thence  to  the  Big  Sandy  and  down  to  Green  RiTer; 
that,  following  this  route,  the  road  would  have  passed  through  a  oooii- 
try  rich  in  mineral  and  agricultural  resources ;  that  it  could  have  bea 
built  at  much  less  expense,  and  that  no  snows  would  have  impede! 
transportation  in  the  winter. 

GENERAL  OROaBAPIUGAL  AND  HYDBOGBAPHIOAL  FBATUBES. 

About  thirty  miles  northwest  of  South  Pass  City,  the  main  range  of 
the  Kocky  Mountains,  here  called  Sweetwater  and  Wind  River  MountaiD8| 
rises  with  its  snow-covered  peaks  high  above  the  surrounding  proiiiei 
and  highlands.  It  is  seen  at  a  great  distance  and  breaks  the  monotov 
of  the  scenery  very  agreeably.  Its  general  characteristics  vary  in  ni 
way  from  those  of  the  Kocky  Mountains  in  Colorado  and  New  MeneOi 
In  a  southeastern  direction,  however,  toward  South  Pass  and  the  Black 
Hills,  this  high  range  breaks  off  rather  suddenly,  and  mountainous  lii^ 
lands  with  low,  undulating  hills  form  its  continuation.  The  hills  lin 
generally  not  more  than  five  hundred  feet  above  the  streams  and  gulchei^ 
which,  intersecting  thecountryin  all  directions,  descend  very  gradaaOf. 
Some  of  the  creeks  fibw  noith  into  Beaver  Creek,  a  tributary  to  te 
Wind  Biver,  which  by  the  Big  Horn  and  Yellowstone  sends  its  waters  to 
the  Missouri ;  others'  running  easterly  into  the  Sweetwater  are  tribnta- 
ries  of  the  North  Platte ;  still  others,  llowing  in  a  southwestern  directioi 
into  Green  Eiver  and  thence  into  the  Colorado,  reach  the  Pacific  OceaBi 

To  illustrate  the  hydrographical  features  of  this  region  by  a  veiT 
striking  case,  I  might  mention  the  occurrence  of  two  springs  near  Soath 
Pass,  «about  twelve  miles  south  of  South  Pass  City;  they  are  doee 
together,  but  one  of  them  sends  its  waters  to  the  Pacific,  the  other  to 
the  Atlantic  Ocean. 

Spring  Gulch,  on  which  the  town  of  Hamilton  is  situated,  empties  like 
Yankee  and  Meadow  Gulches  into  Beaver  Creek.  Strawberry  Greeks 
Rock  Creek,  and  Willow  Creek  flow  into  the  Sweetwater.  On  the  tft 
latter  Atlantic  City  and  South  Pass  City  are  located.  Cariso  Oulch  ani 
Big  and  Little  Hermit  Gulches  empty  into  Willow  Gulch. 

The  Sweetwater  Eiver. — ^This  stream  heads  in  a  beautiful  little  lakeoi 
the  western  slope  of  the  Sweetwater  Mountains,  about  forty  miles  Dcwtt- 
west  of  South  Pass  City.  It  runs  about  one  hundred  and  fifty  miles  ii 
an  easterly  direction  and  finally  empties  into  the  North  Platte.  Ite 
headwaters  of  Big  and  Little  Sandy  Creeks,  which  flow  into  tiie  GfM 
River,  are  close  to  those  of  the  Sweetwater. 

All  along  the  course  of  the  latter  stream  are  large  tracts  of  land  ird 
adapted  to  agriculture,  and  gold  is  found  from  the  little  lake  to  the 
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^latte  Biver  in  the  sand  and  gravel  of  the  banks  and  the  stream.  The 
ecayed  remnants  of  sluice-boxes,  which  are  found  on  the  upper  Sweet- 
water, suggest  that  long  before  the  late  rush  to  these  regions,  miners 
uve  worked  here  for  gold.  I  shall  revert  to  this  point  hereafter  in  the 
istorical  account  of  this  district. 

The  Green  Biver  has  its  source  in  Lake  Matheson — so  called  in  honor 
f  its  discoverer.  This  beautiful  sheet  of  water  is  situate  about  one 
undred  and  twenty-five  miles  northwest  of  South  Pass  City,  on  the 
lestern  slope  of  the  Bocky  Mountains.  The  Green  Biv^er  traverses, 
nits  way  southward,  fertile  valleys  and  prairies  containing  an  immense 
itent  of  arable  land.  Extensive  gold-bearing  gravel  deposits  were 
ifleovered  a  few  years  ago  by  a  party  of  hunters,  and  the  facilities 
w  hydraulic  mining  are  such  that  it  is  confidently  believed  these 
cposits  can  be  worked  very  profitably.  The  country  about  the  head 
t  Little  Sandy,  one  of  the  tributaries  of  Green  Biver,  is  thickly  tim- 
cred.  Lumber  will  square  here  as  much  as  30  inches.  Galena  has 
ten  found  near  the  same  stream. 

The  Wind  River. — ^The  source  of  this  river  is  on  the  eastern  slope  of 
he  Wind  Biver  Mountains ;  the  valley  of  the  same  name  lies  about 
hirty  miles  northeast  of  the  principal  mining  districts  on  the  Sweetwater, 
lis  conceded  by  competent  judges  to  be  one  of  the  largest  and  most 
«aatiAil  valleys  between  the  Missouri  and  the  Pacific  Ocean.  Its 
¥erage  width  is  about  eight  miles ;  its  length  is  variously  estimated  at 
HMD  one  hundred  and  fifty  to  two  hundred  miles.  Wind  Biver  empties 
ilothe  Big  Horn,  which  is  a  tributary  to  the  Yellowstone  and  Missouri. 
le  banks  of  the  river  and  those  of  the  numerous  smaller  streams  feeding 
tire  thickly  covered  with  a  growth  of  large  Cottonwood  trees ;  the  moun- 
rin  sides  adjacent  to  the  valleys  abound  in  the  finest  pine  aud  fir  for- 
itt.  The  soil  of  the  valley  is  a  dark  loam,  c<apable  of  producing  all  the 
tops  raised  on  a  Missouri  Biver  bottom  farm.  The  climate  in  winter 
I  very  mild ;  snow  never  falls  to  a  depth  exceeding  six  or  eight  inches. 
[his,  as  well  as  the  abundance  of  game  found  in  the  valley,  has  induced 
lauy  of  our  old  hunters  and  several  Indian  tribes  to  winter  here  year 
ifter  year.  No  finer  grazing  country  can  be  found  in  the  United  States. 
UNmt  fifty  ranges  are  taken  ux>  by  white  men  for  agricultural  purposes, 
mi  the  fruits  of  their  industry  will  find  ready  sale  at  the  mining  camps 
br  years. 

Coal  and  petroleum  are  said  to  have  been  found  in  several  parts  of 
he  valley :  in  its  upper  end  a  very  strong  spring  of  hot  sulphur  water 
IM  been  uiscovered. 

HISTORY  OF  THE  SWEETWATER  MINES. 

The  earlier  history  of  these  mines  is  comparatively  unknown.  An 
Meresting  account  is  given  in  an  article  in  the  ^^  Sweetwater  Mines"  of 
Inch  24,  1869,  a  short  abstract  of  which  may  be  appropriate  here,  as 
hstratingthe  many  hardships  and  disappointments  to  which  our  early 
■Mem  pioneers  have  been  so  often  subjected. 

Gold  in  the  Sweetwater  district  was  first  discovered  in  1842  by  a 
leorgian,  who  c^me  hei*e  with  the  American  Fur  Company  for  the 
iKQvery  of  his  health.  After  remaining  a  year  he  started  for  home, 
■tending  to  organize  a  company  and  bring  them  here  to  work  the 
iiftea.  He  never  reached  his  home,  however,  and  was  supposed  to  have 
Ben  killed  bv  Indians.  Thirteen  years  elapsed,  when  a  party  of  forty 
•a  arrived  nere.  Thejr  prospected  the  whole  length  of  the  Sweetwaten 
Hud  gold  everywhere  m  the  river  as  well  as  in  all  its  tributaries,  ana 
rned  the  main  stream  fh>m  its  channel  for  400  yards.    A  small  shaft. 
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eight  feet  deep,  from  which  they  took  from  two  to  ten  cents  worth  of  goldper 
pan,  waj3  sunk  and  workedforsome  time.  Winter  approaching,  they  alttn- 
doned  their  enterprise  to  winter  at  Fort  Laramie,  where  they  intended  to 
provision  themselves  for  a  year  and  get  a  supply  of  necessary  tools  in  the 
spring.  This  done  they  started,  but  when  on  their  way  two  days  ttay 
were  overtaken  by  United  States  dragoons,  and  brought  back  to  m 
fort ;  the  leader  was  sent  to  prison  for  some  imaginary  offense,  and  the 
property  of  the  company  was  confiscated.  In  1858  the  leader  retimed 
to  this  region,  but  did  no  mining  until  the  summer  of  1860,  when  he 
and  eight  others  commenced  mining  on  Strawberry  Greek.  Their  rottei 
sluices,  rockers,  and  toms  remain  there  to  the  present  day.  During  ISU 
mining  was  abandoned,  because  men  could  make  more  money  pnttiiif 
up  hay,  delivering  telegraph  poles,  &c.,  for  the  Overland  Stage  Companj. 
In  the  fall  of  18G1,  however,  fifty-two  men  had  collected  at  South  PassCi^ 
ready  to  commence  mining  in  the  early  spring  of  1862.  Their  locatiou 
were  selected,  and  prospects  were  promising,  when,  like  a  thauder- 
bolt,  the  Shoslione  Indians  broke  down  on  them,  robbed  them  of  every- 
thing and  drove  them  oif.  This  put  a  stop  to  mining  operations  until 
the  fall  of  1860,  when  a  party,  led  by  the  same  man  who  guided  aU  the 
former  expeditions,  came  down  from  Virginia  City,  Montana.  They 
wintered  on  the  Sweetwater,  and  June  8, 1867,  the  Cariso  lode  wasdii' 
covered  by  II.  S.  Eeedall.  A  mining  district  was  organized  and  calM 
Shoshone  district.  Mining  laws  were  agreed  upon  and  regalfltkM 
entered  into  by  the  pioneers. 

Eeedall  and  his  party  commenced  working  the  Cariso  lode,  when  tkfy 
were  attacked  by  !hidians,  who  killed  three  of  them  and  drove  off  Ai 
remainder.  The  survivors  returned  to  the  mines  July  28^  and  remainei 
over  winter.  They  succeeded  in  extracting  from  the  croppingsof  thelodi^ 
which  they  crushed  in  a  hand-mortar,  $1,600  in  gold.  Seven  thonsand 
dollars  more  they  washed  out  of  the  detritus  in  the  gulch  below  the 
vein.  The  news  of  this  success  spre^id  rapidly  and  was  greatly  eng- 
gerated.  A  great  rush  commenced  from  the  neighboring  Territories, 
but  the  majority  of  the  adventurers,  not  finding  the  facts  to  bear  oat 
the  reports,  left  very  soon.  Only  about  five  hundred  remained  and  went 
to  work.  Their  labor  was  well  rewarded,  and  gradually  more  popalatiot 
was  attracted,  so  that  in  July,  1869,  2,000  people  had  settled  h&t. 
They  were  doing  well  and  apparently  satisfied  with  the  results  already  j 
reached,  and  their  future  prospects. "  Although  all  those  persons  came  ] 
to  the  district  poor  they  had  three  mills  with  twenty-six  stamps  ranning, 
and  several  arra^tras  were  in  operation. 

Among  the  fifteen  hundred  lodes  discovered  a  great  number  are  neces- 
sarily worthless ;  but  many  have  proved  to  be  si^ciently  rich  for  profit- 
able working,  and  capital  is  beginning  to  be  invested.  Twelve  milh, 
with  one  hundred  and  sixty-one  stamps,  will  soon  be  running,  and  on 
the  whole  the  future  of  the  district  looks  bright  and  cheerfiiL  The  gold 
occurs  principally  free  in  veins  of  quartz.  Many  of  these  have  been 
opened  and  worked  by  shafts  and  surface  pits,  but  the  extent  of  coun- 
try prospected  and  explored  so  far  is  so  small  that  a  much  greater  nUH 
ber  may  be  confidently  exx>ected  to  exist.  The  placer-wor^gs,  too^  9n 
as  yet  of  a  comparatively  limited  extent,  and  the  area  of  untowM 
ground  which  might  be  profitably  worked  by  hydraulics  is  very  laigO' 

GEOLOGIGAL  SKETCH. 

The  geological  formation  of  the  country  around  Soafh  Pass  Citff 
Atlantic  City,  and  Hamilton  is  very  uniform.    The  oountry  rock  cos- 
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ining  the  mineral  belt  near  these  towns  consists  exelnsively  of  iheta- 
>rphon8  and  azoic  rocks.  Hornblende  rock  and  slates  are  predomin- 
t  The  strata  are  folded  and  tilted  to  a  considerable  extent,  and  vary 
[isiderably  in  strike  and  dip.  The  rock,  bein^  very  hard,  has  resisted 
B  decomposing  influence  of  the  atmosphere,  and  is  in  many  places  en- 
ely  bare  and  uncovered  by  detritus.  Striae  on  the  tops  and  slopes  of 
la  give  evidence  of  former  glacial  action  in  some  instances.  Pros- 
eting  and  the  discovery  of  lodes  could  not  meet  many  difficulties  in  a 
sntry  like  this,  especially  as  many  of  the  veins  carry  huge  croppings 
qnartz,  which  are  traceable  for  miles.  Where  the  lodes  do  not  crop 
t  above  the  surface  the  "float"  is  usually  found  near  by.  Following 
op  the  ravines  and  gulches,  the  prospector  can  easily  find  the  mother 
in. 

Southwest  of  Atlantic  City  the  country  rock  is  predominantly  of  a 
kty  character.  Here  occurs  a  body  of  syenite.  Limestone  is  found 
Br  Hamilton,  and  also  on  Slate  Creek,  an  affluent  of  Bock  Creek. 

THE  LODES. 

rhe  main  belt  of  lodes  between  Atlantic  City  and  Hamilton  follows  a 
Denil  northeast  and  southwest  course ;  but  within  this  limit  there  is 
uriderable  variation  in  the  strike  and  dip  of  veins.  Some  of  them  run 
ndlel  with  the  stratification  of  the  country  rock,  others  traverse  it  at 
small  angle.  Mr.  Wm.  Buckner's  field-book  furnishes  the  following 
irings  of  a  number  of  lodes.  It  must  be  remembered,  however,  that 
lie  of  these  claims  were  quite  insuflBciently  opened  to  permit  of  de- 
mining  finally  the  true  strike,  and  later  workings  may  disclose  some- 
lal  ^hlferent  facts. 

Table  of  hearings, 

i  Lodes  in  Shoshone  district,  situate  south  of  Kock  Creek : 

YouDg  America N.  86°   E. 

Cariso N.60O   E. 

Wasbinarton N.  68°    E. 

Austin  City N.  72^0  E. 

King  Solomon N.  52^    E. 

Golden  Gate N.  70o    E. 

Garden  City N.  47^°  E. 

Nellie  Morgan N.  58io  E. 

Bamalia N.  57°    E. 

Plutus N.77iOE. 

Mar>' Ellen,  (Perkins's) N.  a^o  E. 

Calhoun N.  871°  E. 

Gold-hunter N.  871°  N. 

SwisH N.  66iOE. 

1  Lodes  in  California  district,  situate  north  of  Rock  Creek : 

Soles  and  Perkins E. 

Buckeye  State N.  40o    E. 

Julian N.  E. 

Chinook N.  E. 

Montana N.  62^°  E. 

Cariboo N.  871°  E. 

Mammoth N.  77^    E. 

Atlantic N.  73°   E. 

'  Lodes  near  Hamilton : 

Miners' Delight N.  40°   E. 

BennetLine N.    2P   E. 

Hie  dip  of  the  lodes  varies  from  50  to  90  degrees,  and  is  mostly 
^irds  the  norUiwest;  some  of  them,  however,  dip  to  the  southeast. 
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Their  width  varies  from  cue  to  tweuty-ftve  feet.  At  lea^t^  one  of  the 
walls  is  generally  smooth  and  well  defined,  especially  when  the  strike 
and  dip  of  the  vein  corresponds  with  that  of  the  country  rock.  Tke 
walls  of  cross- veins  are  mostly  imperfectly  defined. 

The  ore  of  the  district  is  mahily  quartz,  in  which  oxide  and  silicate  oi 
iron  are  finely  divided.  The  dark  shade  thus  imparted  to  it  has  caased 
the  miners  to  commonly  call  it  "  black  iron."  Some  of  the  quartz,  how- 
ever, is  white  and  transparent,  like  that  of  California,  and  shows  specks 
and  threads  of  free  gold  in  a  few  instances.  Most  of  this  class  sbowani 
gold  at  all,  but  after  pounding  the  ore  in  a  mortar  and  washing  it,  th 
metal  becomes  visible.  The  dark  kind  of  quartz  is  the  most  conimoi; 
yellow  and  red  stained  varieties  are  frequently  so  much  decompond 
that  they  can  be  ea^sily  crushed  between  the  thumb  and  forefinger.  The 
miners  call  this  kind  ^^  sandy  quaitz,"  and  consider  it  richer  in  gold 
than  the  harder  ore. 

The  gold  is  not  very  fine  5  flour  gold  is  rarely  met  with.  It  is  of  ^ 
quality,  being  on  an  average  about  .850  fine  in  gold,  and  .1.50  in  silwr. 
lieing  very  free,  i.  c,  in  a  bright  metallic  state,  without  any  coating 
whatever,  the  gold  is  very  easily  extracted  from  its  matrix  by  tte 
ordinary  mill  process.  The  amalgam,  after  having  been  strained,  yieldi 
fifty  per  cent,  of  gold  bullion  by  retorting. 

From  the  above  it  is  evident  that  the  character  of  the  Sweetwate 
ores  presents  exti*aordinary  facilities  for  the  cheapest  and  simplest  metk 
ods  of  reduction.  They  are  therefore  in  great  favor  with  American  minea 
and  millmen,  who  do  not  like  to  have  anything  to  do  with  refractoif 
ores.  Base  metals,  such  as  lead,  zinc,  antimony,  tellurium,  coppei^ 
&c.,  are  very  rare,  and  to  all  appearances  the  percentage  of  iron  pjiitn 
will  be  very  small,  even  at  greater  depth.  In  a  few  lodes  only  mda- 
chite  and  copper  i)yrites  ai'e  found  interspersed  in  the  quartz. 

The  average  yield  of  several  thousand  tons  of  ore  from  difi'erent  lodtt 
has  been  from  $30  to  $40  per  ton.  The  richest  ore,  yielding  $100  and 
over  to  the  ton,  is  taken  from  small  lodes  with  an  ore  streak  of  one  ti 
two  feet  wide ;  lodes  of  from  four  to  five  feet  wide  contain  a  medioii 
quality  of  ore,  and  the  large  veins  of  a  thickness  of  10  to  23  feet 
contain  a  viist  amount  of  low-grade  ores.  The  latter  will  undoubtedly 
constitute  the  main  strength  and  most  reliable  basis  for  the  mining 
enterprises  of  the  future. 

Most  of  the  gold  bullion  produced  during  the  last  year  has  been  ex- 
tracted from  the  ore  of  the  Cariso  and  Miners'  Delight ;  on  theae  two 
lodes  the  largest  amount  of  work  has  been  done. 

The  CarxHo  lode, — This  is  situated  about  half  a  mile  nortlieast  of  Sonih 
Pa^  City  on  Cariso  Gulch,  and  is  the  vein  first  discovered  and  located 
in  the  district.  The  principal  workings  are  located  on  the  east  side  of 
Cariso  Gulch.  According  to  the  records  of  the  district  1,600  feet  have 
been  located  on  it  cjist  of  the  discovery  stsike,  and  1,400  feet  west  of  it 
All  the  different  claims  of  200  feet  each  iire  worked  segregated,  and 
some  of  them  have  changed  proprietors  several  times. 

On  Van  Orden's  claim,  No.  1,  west  of  discovery  stake,  a  tunnel  M- 
lowing  the  course  of  the  lode  and  commencing  near  the  gulch  is  raa 
about  7(^  feet  into  the  hill.  At  the  eastern  end  of  the  claim  a  sbait 
has  been  sunk,  and  out  of  an  o\m\  cut  between  the  mouth  of  the  tonnei 
and  the  shaft,  some  surface  ore  has  been  tiiken.  Beedall's.  the  diaoar> 
erer^s,  claims  are  next  to  the  east.  The  discovery  shm  is  15  feet 
deep,  and  open  cuts  are  on  both  sides  of  it.  Oat  of  these  opeoingi 
about  97,000  worth  of  gold  have  been  taken.  The  eastern  end  of  tke 
discovery  claim  was  bought  by  Bolivar  Roberts,  who  sank  an  incliM 
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5  feet  deep  on  the  lode.  It  dips  seventy-five  degrees  southeast.  A 
Nir  joins  the  main  lode  at  a  depth  of  30  feet.  At  a  depth  of  35  feet 
(id  47  feety  respectively,  drifts  have  been  ran  east  and  west,  li*om  the 
laft.  The  average  width  of  the  ore  streak  is  three  feet  between  well- 
^ned  walls  of  hornblende  slate.  About  50  feet  from  the  eastern  end 
r  the  Roberts  property,  on  Reechiirs  claim,  No.  1  eiist,  a  shaft  has  been 
ink  to  a  depth  of  35  feet ;  125  feet  farther  on  another  shaft  35  feet 
sep  haa  been  sunk,  and  about  500  tons  of  ore  have  been  taken  out  of 
le  latter  and  a  drift  running  from  it  westward.  On  Terry's  claim  is  a 
laft  40  feet  deep.  This  was  the  most  eastern  claim  explored  on  the 
de  at  the  time  of  visiting  the  locality. 

Most  of  the  ore  extracted  from  this  lode  has  been  worked  in  the  Her- 
at mill,  on  Willow  Creek,  below  South  Pass  City. 
Hermit  mUL — ^This  mill  was  built  by  the  Union  foundery,  San  Fran- 
iflco,  California,  and  was  the  first  one  erected  in  the  Sweetwater  dis- 
rict  It  has  six  stamps,  and  the  motive  power  is  supplied  by  an  over- 
htot  water-wheel  of  20  feet  diameter  and  4  feet  breast.  The  stamps 
icigh  050  pounds  each,  and  fall  8^  inches  at  the  rate  of  80  drops  per 
linute.  They  reduce  12  tons  of  quartz  to  great  fineness  in  24  hours. 
Lmalgamated  copper  plates  are  used  in  the  battery-box.  One  and  one- 
narter  ounces  of  quicksilver  for  every  ounce  of  gold  contained  in  the 
le  are  put  into  the  battery  from  time  to  time.  The  pulp  passes  through 
\jSo.  70  wire  screen,  over  amalgamated  copper  plates.  In  the  battery 
Mf  little  water  is  used,  but  through  a  perforated  pipe,  x)assing  sicross 
hfb  upper  part  of  the  plates,  more  water  is  added  to  keep  the  latter 
Ibhi,  and  thus  facilitate  amalgamation  upon  their  surface.  Their  incli- 
lation  is  ten  degrees,  and  the  amalgam  is  scraped  off  twice  a  day. 
kfter  passing  them  the  pulp  riuis  over  50  feet  of  blankets  and  thence 
hiough  50  feet  of  riffled  sluices.  The  blankets  are  washed  every  twenty 
luutes,  and  the  washings,  amounting  to  about  2,000  pounds  per  day,  are 
nated  in  charges  of  1,500  pounds,  in  a  Wheeler  pan.  Two  and  one- 
Mlf  pounds  of  quicksilver  are  added  to  a  charge.  Of  the  whole 
laouDt  of  amalgam,  ninety-five  per  cent,  are  collected  from  the  battery- 
wx  and  plates,  and  only  five  per  cent,  result  from  the  amalgamation  of 
hd  blanket  washings.  Of  the  ninety-five  per  cent,  about  seven-eighths 
ire  taken  from  the  battery,  and  one-eighth  from  the  copper  plates. 
fhreo  pounds  of  gold  amalgam  yield  by  retorting  nearly  two  pounds  of 
nhl.  The  gold  from  the  Cariso  lode  is  not  very  fine.  Ore  from  the 
aoles  &  Perkins,  which  was  under  treatment  at  the  time  of  visiting 
the  miU,  contains  coarser  gold.  Four  men,  two  to  each  shift,  are  con- 
tiimally  employed  by  the  mill — two  as  feeders  and  two  as  blanket  wash- 
Kik  The  latter  have  to  attend  to  the  pan  amalgamation  in  addition  to 
Mttir  other  duties.  The  feeders  of  the  battery  have  to  be  experienced 
■en,  and  receive  $90,  currency,  and  board,  per  month.  The  blanket 
Vishers  ar«  paid  $60,  currency,  and  board. 

Sixty  thousand  dollars'  worth  of  gold  have  been  produced  by  the  mill 
•Qoe  it  started,  according  to  the  following  statement  of  the  superin- 
tadent: 

^mdtt  mfll.  South  Paas  City,  Wyoming  Territory :  Started  July  20, 1868 ;  shut  down 
"*teiiiber  1,  18S8 ;  cnuhed  1,040  tons  of  ore,  yielding,  on  an  average,  ^6,  currency, 
■Br  ton.  Started  April  20, 1869 ;  by  July  1, 1869,  had  crushed  480  tons  of  ore,  aver- 
Siii;;  $47,  currency,  por  ton. 

E.  B.  EDDY,  Superintendent 

Jthe  Yoang  America,  Anstin  City,  Gladiator,  Grecian  Bend,  and 
^''ashiiigton,  are  sitnate  in  the  same  belt  with  the  Cariso. 
Tke  loung  Amerieoj  on  the  west  side  of  Cariso  Gulch,  is  owned  by  an 
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Their  width  varies  from  oue  to  twenty-five  feet.    At  leant,  one  of  the 
walls  is  generally  smooth  and  well  defined,  especially  when  the  strike 
and  dip  of  the  vein  corresponds  with  that  of  the  conntry  rock.    The 
walls  of  cross- veins  ai*e  mostly  impeifectly  defined. 

The  oi*e  of  the  district  is  mainly  qnartz,  in  which  oxide  and  silicate  of 
iron  t^^re  finely  divided.  The  dark  shiule  thus  iuix)arted  to  it  has  caiued 
the  miners  to  commonly  call  it  "black  iron.''  Some  of  the  quartz,  tow- 
evex,  is  white  and  transparent,  like  that  of  California,  and  shows  specki 
and  threads  of  free  gold  in  a  few  instances.  Most  of  this  class  showgit 
gold  at  all,  but  after  pounding  the  ore  in  a  mortar  and  washing  it,  the 
metal  becomes  visible.  The  dark  kind  of  quartz  is  the  most  commoi; 
yellow  and  red  stained  varieties  are  frequently  so  much  decompond 
that  they  can  be  easily  crushed  between  the  thumb  and  forefinger.  The 
miners  call  this  kind  "  sandy  quartz,''  and  consider  it  richer  in  gold 
than  the  harder  oi*e. 

The  gold  is  not  very  fine ;  flour  gold  is  rarely  met  with.  It  is  of  good 
quality,  being  on  an  average  about  .850  fine  in  gold,  and  .150  in  sikeft 
Being  very  free,  i.  e.,  in  a  bright  metallic  state,  without  any  coatioi 
whatever,  the  gold  is  very  easily  extracted  from  its  matrix  by  tte 
ordinary  mill  process.  The  amalgam,  after  having  been  strained,  }ieMk 
fifty  per  cent,  of  gold  bullion  by  retorting. 

From  the  above  it  is  evident  that  the  character  of  the  Sweetwatff* 
ores  presents  extraordinary  facilities  for  the  cheapest  and  sinqile^t  metl- 
o<ls  of  reduction.  They  are  therefore  in  great  favor  with  American  minos 
and  millmen,  who  do  not  like  to  have  anything  to  do  with  relractoiT' 
oi*es.  Base  metals,  such  as  lead,  zinc,  antimony,  tellurium,  coppesp 
&c.,  are  very  rare,  and  to  all  appearances  the  percentage  of  iron  p^TiteB 
will  be  very  small,  even  at  greater  depth.  In  a  few  lodes  only  inato- 
chite  and  copper  pyrites  are  found  interspersed  in  the  quartz. 

The  average  yield  of  several  thousand  tons  of  ore  from  ditt'erent  lod» 
has  been  from  $30  to  $40  per  ton.  The  richest  ore,  yielding  $100aid 
over  to  the  ton,  is  t4iken  fi'om  small  lodes  with  an  ore  sti*eak  of  one  tD 
two  feet  wide ;  lodes  of  from  four  to  five  feet  wide  contain  a  uiediao 
quality  of  ore,  and  the  large  veins  of  a  thickness  of  10  to  23  feet 
cont<ain  a  vast  amount  of  low-grade  ores.  The  latter  will  undoabtedl5' 
constitute  the  main  strength  and  most  reliable  basis  for  the  mining 
enteri)rises  of  the  future. 

Most  of  the  gold  bullion  produced  during  the  last  year  has  been  ex- 
trac'ted  from  the  ore  of  the  Gariso  and  Miners'  Delight ;  on  these  two 
lodes  the  largest  amount  of  work  has  been  done. 

The  Caruto  lode. — This  is  situated  about  half  a  mile  northeast  of  Sontb 
Pa^ss  City  on  Gariso  Gulch,  and  is  the  vein  first  discovered  and  located 
in  the  district.  The  principal  workings  are  located  on  the  east  side  of 
Gariso  Gulch.  According  to  the  records  of  the  district  1,000  feet  have 
been  located  on  it  east  of  the  discovery  stake,  and  1,400  feet  west  of  it 
All  the  different  claims  of  200  feet  each  are  worked  segregat^  9sA 
some  of  them  have  changed  proprietors  several  times. 

On  Van  Orden's  claim.  No.  1,  west  of  discovery  stake,  a  tunnel  {al- 
lowing the  course  of  the  lode  and  commencing  near  the  gulch  ia  ran 
about  7(^  feet  into  the  hill.  At  the  eastern  end  of  the  claim  a  shaft 
has  been  sunk,  and  out  of  an  open  cut  between  the  mouth  of  the  tunnd 
and  the  shaft,  some  surface  ore  has  been  taken.  Beedall's,  the  diseff^' 
erer's,  claims  are  next  to  the  east.  The  discovery  shaft  is  15  (f^ 
deep,  and  open  cuts  are  on  both  sides  of  it.  Out  of  these  openiot* 
about  $7,000  worth  of  gold  have  been  taken.  The  eastern  end  of  ^ 
discovery  claim  was  bought  by  Bolivar  Roberts,  who  sank  an  indio^ 
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5  feet  deep  OQ  tlie  lode.  It  dips  seventy-five  de^^cs  southeast.  A 
Nir  joins  the  main  lode  at  a  depth  of  30  feet.  At  a  depth  of  35  feet 
id  47  feet,  respectivoly,  drifts  have  been  run  east  and  west,  from  the 
aft.  The  average  width  of  the  ore  streak  is  three  feet  between  well- 
fined  walls  of  hornblende  slate.  About  50  feet  from  the  eastern  end 
the  Boberts  property,  on  BeedalPs  claim,  No.  1  east,  a  shaft  has  been 
ik  to  a  depth  of  35  feet ;  125  feet  further  on  another  shaft  35  feet 
sp  has  been  sank,  and  aboat  500  tons  of  ore  have  been  taken  out  of 
$  latter  and  a  drift  ninning  from  it  westward.  On  Terry^s  claim  is  a 
ift  40  feet  deep.  This  was  the  most  east43rn  claim  exploited  on  the 
be  at  the  time  of  visiting  the  locality. 

Host  of  the  ore  extracted  from  this  lode  has  been  worked  in  the  Her- 
t  mill,  on  Willow  Creek,  below  South  Pass  City. 
Hermit  mill. — ^This  mill  was  built  by  the  Union  foundery,  San  Fran- 
co, California,  and  was  the  first  one  erected  in  the  Sweetwater  dis- 
ct  It  has  six  stamps,  and  the  motive  power  is  supplied  by  an  over- 
ot  water-wheel  of  20  feet  diameter  and  4  feet  breast.  The  stamps 
9gh  650  pounds  each,  and  fall  8^  inches  at  the  rate  of  80  droi)s  per 
iaute.  They  reduce  12  tons  of  quartz  to  great  fineness  in  24  hours, 
nalgamated  copper  plates  are  used  in  the  battery-box.  One  and  one- 
larter  ounces  of  quicksilver  for  every  ounce  of  gold  contained  in  the 
e  are  put  into  the  battery  from  time  to  time.  The  pulp  passes  tlirough 
No.  70  wire  screen,  over  amalgamated  copper  plates.  In  the  battery 
self  little  water  is  nsed,  but  through  a  perforatiMl  pii>e,  piissing  across 
le  upper  part  of  the  i>lates,  more  water  is  added  to  kee[>  the  latter 
BUI,  and  thos  facilitate  anmlgiimation  upon  their  surface.  Their  iucli- 
t&on  is  ten  degrees,  and  the  amalgam  is  scrai>ed  off  twice  a  day. 
iter  passing  them  the  pulp  runs  over  50  feet  of  blankets  and  thence 
roogh  50  feet  of  riffled  sluices.  The  blanketi^  are  washed  (»very  twenty 
iimtes,  and  the  washings,  amounting  to  about  2,000  pounds  per  day,  are 
fated  in  charges  of  1,500  pounds,  in  a  Wheeler  pan.  Two  an<l  one- 
tf  pounds  of  quicksilver  are  added  to  a  charge.  Of  the  whole 
Boaut  of  amalgam,  ninety-five  per  cent,  are  collected  from  the  battery- 
mand  plates,  and  only  five  per  cent  result  from  the  amalgamation  of 
le  blanket  washings.  Of  the  ninety-five  per  cent,  about  seven-eighths 
*  taken  from  the  battery,  and  one-eighth  from  the  copper  plates, 
kiee  pounds  of  gold  amalgam  yield  by  retorting  nearly  two  pounds  of 
W.  The  gold  from  the  Cariso  lode  is  not  very  fine.  Ore  from  the 
)k«  &  Perkins,  which  was  under  treatment  at  the  time  of  visiting 
ie  mill,  contains  coarser  gold.  Four  men,  two  to  each  shift,  are  con- 
iRally  employed  by  the  mill — two  as  feeders  and  two  as  blanket  wash- 

6  The  latter  have  to  attend  to  the  pan  amalgamation  in  addition  to 
eir  other  duties.  The  feeders  of  the  battery  have  to  be  experienced 
?o,  and  receive  $90,  currency,  and  board,  per  month.  The  blanket 
ishers  are  paid  $60,  currency,  and  board. 

Sixty  thousand  dollars'  worth  of  gold  have  been  produced  by  the  mill 
ice  it  started,  according  to  the  following  statement  of  the  superin- 
Hlent: 

fffmit  mill.  South  Pom  City,  Wyoming  Territory :  Starteil  July  20, 1SC)8 ;  Hlmt  down 
•rmber  1, 1666 ;  croshed  1,040  tonH  of  ore,  yieldiug,  on  an  average,  8^)6,  cnrrcncy, 
ton.    Started  April  20, 1669 ;  by  July  1, 1669,  had  crusheil  460  tons  of  ore,  aver- 
^S  $47,  currency,  por  ton. 

E.  B.  EDDY,  SupcrlnUndent. 

Che  Yonng  America,  Anstin  City,  Gladiator,  Grecian  Bend,  and 

ishingtODy  are  situate  in  the  same  belt  with  the  Cariso. 

The  loung  America^  on  the  west  side  of  Cariso  Gulch,  is  owned  by  an 
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Ohio  company  j  A.  G.  Sneath,  superintendent.  Their  discovery  shall  Las 
reached  a  depth  of  52  feet,  and  about  15  tons  of  flne-looking  ore,  ex- 
pected to  yield  $60  per  ton  in  gold,  are  \ying  in  the  shaft-house.  Abool 
125  feet  from  the  first  a  second  shaft  has  been  sunk  by  the  comiNioj, 
which  has  readied  a  depth  of  48  feet.  Its  dimensions  are  five  by  nine 
feet.  The  lode  is  perpendicular,  and  at  the  bottom  of  the  shaft  two  and 
one-half  feet  wide.  The  ore  taken  from  this  shaft,  said  to  be  worth  M 
to  ^-^o  ])er  ton,  is  white  and  dark  blue  quartz,  with  free  gold.  The  com- 
pany is  erecting  a  10-stamp  mill,  with  Irame  for  five  additional  stampi^ 
in  Big  Hermit  Gulch.    It  is  to  be  driven  by  a  20  horse-power  engine. 

The  Austin  City, — The  discovery  shaft  has  reached  a  depth  of  jH 
feet.  The  lode  is  three  feet  wide,  perpendicular,  and  corresponcb  is 
strike  and  dip  with  the  incasing  slates. 

The  King  Solomon  lode  near  the  gulch  of  the  same  name  is  remarkable 
on  account  of  its  huge  cropx)ings.  King  Solomon  Gulch  is  a  diy  gokh 
and  prospects  very  rich.  The  shaft  sunk  on  the  lode  is  40  feet  deep 
and  exposes  to  view  a  quartz  ledge  eight  to  ten  feet  wide. 

The  Oohlen  Gate  is  about  one  mile  northeast  of  the  Gariso  lode,  and 
nearly  in  line  with  it.  It  was  discovered  Octol)er  12, 1868,  and  is  oot 
owned  by  Morris,  Molitor  &  Co.  A  shaft  50  feet  deep  shows  the  lode 
dipping  750  northwest,  and  seven  feet  wide.  From  300  to  400  tons  of 
ore  are  lying  on  the  dump  awaiting  reduction. 

The  Garden  City^  owned  by  the  same  parties  as  the  foregoing  chun. 
lies  north  of  it.  A  cap  of  12  feet  was  passed  through  in  a  shaft  2i 
feet  deep.  The  lode  bein^  two  to  three  feet  wide,  has  a  good  hangiac 
wall,  and  dips  70^  south.  About  20  tons  of  ore,  14  of  which  have  yielded 
$16  75  ])er  ton,  have  been  taken  out. 

The  Nellie  Morgan  lode^  owned  by  Snyder,  Theall,  and  others,  is rituaia 
about  half  a  mile  east  of  South  Pass  City,  on  a  hill  east  of  Hermit  Gukh; 
on  the  top  of  this  hill  the  discovery  shaft  was  located.    The  vein  nmi 
parallel  with  the  stratifications  of  the  countrj-  rock,  and  dips  80^  nortkr : 
west.    It  is  seven  feet  wide  at  the  surface,  and  shows  at  the  bottom  of 
the  shaft  an  ore  streak  of  22  inches  in  width.    The  quartz  is  partly  soft 
and  decomposed,  of  dark  blue  and  greenish  color,  and  resembles  the  on  I 
from  the  Sales  and  Perkins  and  the  Cariso.    The  owners  pay  81^  per  -: 
foot  for  sinking  the  shaft. 

All  these  lodes  are  situated  in  the  immediate  neighborhood  of  Sooth 
Pass  City.  The  hills  presenting  no  steep  grade,  so  that  a  wagon  can 
be  driven  over  them  without  any  difficulty,  they  are  easily  accessible. 

About  six  miles  west  of  the  town  the  Scratch  lode  was  discoveRd, 
and  recorded  April  3,  1868.  Its  ores  contain  malachite  and  yellow  80I- 
phuret  of  copper.  Some  of  the  lodes  on  Slate  Creek,  and  a  few  of  ihoae 
between  South  Pass  City  and  Atlantic  City,  show  also  traces  of  001^ 
pyrites  near  the  surface. 

In  other  mining  districts,  as,  for  instance,  in  the  gold  districts  of  Cen- 
tral City,  Colorado,  experience  has  shown  that  gold  ores  containing  oop> 
per  are  generally  very  rich ;  such  ores,  however,  give  up  their  goldTOj  j 
imperfectly  by  the  ordinary  stamp  null  process,  and  have  to  undnyi  J 
several  smelting  operations,  thus  enhancing  the  cost  of  prodaction  oot- 1 
siderably.    No  analyses  being  on  record,  it  remains  for  the  fotnre  li  I 
reveal  a  possible  analogy  of  these  ores  to  those  from  Colorado.    Onthl 
south  side  of  Rock  Creek,  between  the  two  roads  leading  from  AtlaiA 
to  South  Pass  City  and  the  mill,  two  quartz  lodes,  parallel  to  each  other 
and  traversing  the  stratification  of  the  tilted  slates  at  an  angle  of  aboat 
450,  have  been  located.    They  have  been  named  the  Gtoldhonter  asl 
the  C;ilhonn. 
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Ooldhunier. — ^The  discovery  shaft  is  50  feet  deep  and  an  incline. 
}  of  the  lode  is  75^  northwest.  About  eight  tons  of  ore  have 
iken  oat,  none  of  which  has  been  tested  by  mill  process.  The 
lim  on  this  lode,  1,300  feet  long,  is  owned  by  Pease  &  Co..  the 
laim  of  1,200  feet  by  Sales  &  Perkins.  In  the  shaft  sunk  on 
;  Perkins's  proi)erty  the  lode  is  found  to  dip  78^  northwest. 
Talkaunj  located  abont  80  feet  south  of  the  former,  belongs  to  the 
arties  as  the  foregoing  lode.  In  the  west  shaft,  which  is  25  feet 
n  overseam  of  12  to  20  inches  is  exposed.  At  the  point  of  dis- 
the  lode  is  three  feet  wide,  and  in  the  west  shaft,  which  is  sunk 
pth  of  40  feet,  four  feet  of  quartz,  dipping  78^  northwest,  are 
Near  this  lode  the  slates  are  intersected  by  syenitic  rocks.  At 
!  of  intersection  a  lode  of  white  (piartz  has  been  discovered  and 
the  Mary  Ellen.  Some  very  rich  ore  has  been  taken  from  the 
iga.  The  croppings  of  the  northern  part  of  the  lode,  here  owned 
90  &  Co.,  lie  nearly  horizontally,  but  a  surfiice  pit  10  feet  deep 
^  commencing  at  the  depth  of  four  feet,  a  dip  of  35^  to  the  north, 
nging  wall  consists  of  slates,  the  foot- wall  of  syenite.  It  is  re- 
that  some  of  the  ore  from  this  mine  has  yielded  as  high  as  $104 
on  in  Pease  &  Co.'s  arrastra. 

his  lode  1,200  feet  south  of  the  discovery  stake  are  owned  by 
;  Perkins.  Their  shaft  is  22  feet  deep  and  exposes  the  vein  dip- 
ir  the  first  20  feet  at  an  angle  of  30^  and  afterward  of  75^  to 
it  The  bearing  of  the  lode  makes  a  considerable  bend,  as  far  as 
1  to  view  by  the  pre^nt  workings. 

Hutus  lode  is  located  in  the  slate  west  of  the  Mary  Ellen.  The 
is  exposed  to  view  by  a  surface  pit  four  feet  deep,  and  consists 
lite  feldspathic  rock  containing  some  malachite.  Tlie  vein  dips 
thwest. 

Duncan  lode  is  the  next  one  west  from  the  foregoing.  It  was  dis- 
I  and  recorded  Angust  21, 1868,  by  liamsey  &  Stack,  who  have 
shaft  20  feet  deep.  The  lode  is  nearly  vertical,  but  at  the  hot- 
the  shaft  it  seems  to  assume  a  northerly  dip.  About  12  tons 
ore  have  been  taken  out.  A  pretty  gulch  with  a  splendid  spring 
T  is  near  the  discovery  shaft  On  its  east  side  a  tunnel  had  been 
iced  on  the  lode.  The  ore  taken  out  is  of  the  same  kind  as  that 
h  in  the  shaft. 

Bamdbaj  on  the  west  side  of  the  gulch,  is  opened  by  an  adit, 
I  a  smooth  foot-wall.  The  vein  dips  S2^  northwest, 
le  lodes  above  described  lie  in  Shoshone  mining  district,  south  of 
reek,  which  forms  the  boundary  line  between  Shoshone  and  Cal- 
listricts.  In  the  latter  district  a  range  of  hills,  called  Buckeye 
riboo  hills,  contains  a  number  of  lodes,  some  of  which  are  very 
Dg.  Near  them  and  in  a  gulch  running  parallel  to  the  chain  of 
n  Atlantic  City  is  sitnat^.  On  the  south  side  of  Buckeye  lliU, 
iree-qnarters  of  a  mile  from  Atlantic  City,  the  Soles  &  Ferkim 
s  been  opened  by  a  shaft  5  by  10  feet  and  GO  feet  deep.  It  is 
[icular  for  the  first  35  feet  and  then  follows  the  dip  of  the 
an  angle  of  65^  south.  At  its  bottom  two  ore  seams  of  respec- 
lor  and  sixteen  inches  are  found.  The  hanging  wall  comes  east 
it,  and,  is  well  defined.  About  140  tons  of  ore  have  been  ex- 
50  of  which  are  on  the  dump  awaiting  reduction.  The  ore  con- 
dark  colored  quartz,  the  sandy  and  soft  vaiieties  of  which  are 
tian  the  hard  ores.  The  average  of  the  quantity  already  worke<l 
.ween  $30  and  $40  per  ton.    Fifteen  hundred  feet  west  and  700 
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feet  east  of  tbe  discovery  shaft  is  the  property  of  Messrs.  Soles 
Perkins. 

The  Buckeye  State  lode^  situate  about  700  feet  north  of  the  pieoedi 
one,  is  owned  by  Marshall,  Forest,  and  others,  to  the  extent  of  1^ 
feet  east  and  2,000  feet  west  of  the  discovery  stake*  The  cropping!  i 
a  layer  of  (juartz  four  feet  thick,  from  which  the  owners  are  said  to ki 
taken  about  200  tons  of  ore.  In  a  shaft  60  feet  deep  the  strike  of  I 
vein  appears  to  bo  north  4(P  east ;  the  dip  is  first  45^  northwest,  ti 
perpendicular.  The  yield  of  the  ore  worked  in  the  Buckeye  Oompan 
arrastra  is  reported  by  the  owners  at  $40  i>er  ton. 

Tlie  Julian  lode  on  the  southeast  slope  of  the  Buckeye  Hill  isopa 
by  a  surface  pit  12  feet  dee|).  The  quartz  vein  exiK)sed  is  five  feet  w 
and  dips  30^  northwest.  Forty  tons  of  ore  have  been  hauled  to  Bioi 
Co.\s  mill,  to  be  worked  as  soon  as  it  commences  operations.  Thisi 
was  erected  by  the  owners  from  the  proceeds  of  gulch  mining  on  Bi 
Creek. 

The  Chinook  lode^  about  400  feet  northeast  of  the  Julian,  is  eight  f 
wide.  Its  course,  exposed  by  a  surface  pit  nine  feet  deep,  is  here  rm 
easterly ;  it  dips  to  northwest  into  the  hill.  About  30  tons  of  ore^i 
pected  to  yield  from  $15  to  $20  per  ton,  are  on  the  dump.  The  cUa 
1,200  feet  long. 

Parsing  Chinook  ravine,  Montana  lode  is  next  met  with  on  the  Mil 
side  of  Cariboo  Hill.  It  dips  about  70  degrees  northwest  into  the  U 
The  discovery  shaft  is  only  nine  feet  deep,  no  other  work  has  been  pi 
formed  on  the  lode. 

On  the  Cariboo  lode  Pease  &  Co.  own  1,500  feet  west,  and  Bice,  Ml 
ler  &  Co.,  1,100  feet  east  of  the  discovery  stake.  On  the  propertji 
the  first-named  parties  the  lode  is  12  feet  wide  at  the  surface,  aodM 
5  feet  in  the  bottom  of  a  shaft  30  feet  de«p.  The  dip  of  the  foo^ii 
is  60O,  that  of  the  hanging  wall  75^.  Three  shafts  of  a  respective  depl 
of  18,  25,  and  30  feet  have  been  sunk  on  the  claim.  The  first  15  im 
taken  out  yielded  as  much  a^s  110.50  ounces  of  very  fine  gold;  60oflM 
of  this  were  sent  to  Sacramento,  and  assayed  at  Waters's  assay  ofti 
The  gold  wa«  found  to  be  .902  tine.  About  50  tons  of  ore  were  worisri 
in  Pesise  &  Co.*s  arrastra  and  are  reported  to  have  yielded  $5,0001  (k 
the  east  claim  the  owners  have  sunk  a  shaft  15  feet  deep,  fromwUA 
they  took  100  tons  of  quartz.  Twenty-seven  tons,  cm^ed  at  the  H» 
mit  mill,  are  reported  to  have  yielded  at  the  rateof  $22  currency  per  to 
East  of  the  Buckeye  Hill,  on  both  sides  of  Atlantic  Gulch,  two  hurgeven| 
the  Mammoth  and  Atlantic,  have  been  tmced  for  a  consider&le  dii- 
tance. 

The  Mammoth  lode  was  discovered  September  9, 1867.  Three  tta» 
sand  feet  on  it  are  owned  by  Bolivar,  Boberts  &  Co.  On  the  first  fsUk 
sion  west,  the  Mammoth  Company,  Colonel  Elliot  snx)erintendentf  hM 
sunk  a  shaft  70  feet  deep,  which  exposes  the  lode  15  feet  wide  Mi 
quartz  in  it^  whole  width.  A  considerable  quantity  of  quarts  hasbNi 
taken  from  the  shaft  and  a  stamp  mill  will  soon  be  erected. 

The  Atlantic  lode,  about  one  quarter  of  a  mile  above  the  MamflNit 
and  running  nearly  parallel  with  it,  has  b^n  traced  for  aboat  tM 
miles  on  eaeh  side  of  Atlantic  Oulch.  It  is  over  20  feet  wide  and  cs 
ries  huge  croppings  of  quartz.  The  discovery  and  refolding  of  A 
lode  date  back  to  September  9, 1867.  Several  companies  have  foni 
to  work  it.  The  Hope  Company  owns  1,800  feet,  known  as  the  Miflili 
cation.  Eddy  &  Co.  have  located  a  claim  of  2,600  feet,  west  of  Atltfil 
Oulch,  and  their  shaft  is  70  feet  deep.  The  Oolcmdi  Lewis  CompM 
joins  the  Hope  Company  on  the  east  with  600  feet.    Five  tons  of  ci 
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xm  this  lode  are  reported  to  have  yielded  $18  85  per  ton.  A  30-stanip 
lill  is  aboat  being  erected  to  work  the  ores,  which  are  ao  abundant  and 
I  CMJJy  extracted  and  treated  that  by  working  on  a  hurge  scale  a  yield 
r  «Tefl  lew  than  $10  per  ton  will  pay. 

Between  Atlantic  Galch  and  Rock  Creek,  Lamaronz  &  Wilson  own 
ifbOoHen  Leaf  lade.  They  were  testing  their  ore  in  an  arrastra ;  the 
Mit  was  not  known  at  the  time. 

Hie  ^las  Wright  J  Lone  Star^  and  St  Laicrenec^  near  Anthony's  saw- 
a,<mSIate  Creek,  have  been  opened  by  shafts.  Ore,  yielding  from 
13  to  $15  per  ton,  has  been  extracted  from  the  Silas  Wright,  the  shaft 
I  which  is  20  feet  deep. 

He  St  Lawrence  shaft  is  30  feet  deep,  and  the  ores  contain  gold,  sil- 
fciid  copper.  The  Lone  Star  shaft,  45  feet  deep,  shows  a  lode  of  three 
ni  half  to  fonr  feet  wide.  It  is  owned  by  Dnvis,  Colloms  and  others, 
dwas  discovered  and  recorded  November  25,  1807.  The  Emerald 
%  being  similar  in  character  to  Lone  Star,  is  supposed  to  be  an  exten- 
B  of  the  same. 

^Min^nDtlightlode^  traversing  Spring  Gulch  near  its  head,  and 
at  1,000  feet  above  the  town  of  Hamilton,  is  owned,  to  the  extent  of 
feet  southwest  of  the  discovery  shaft,  by  Frank  McGrOven,  J.  Hoi- 
ok^  J.  L.  Walsh,  and  others.  The  discovery  shaft  is  located  on  the 
I  ode  of  the  gnlch.  It  is  50  feet  deep,  and  was  accidentally  burnt  a 
rt  time  ago.  About  100  feet  southwest  of  this  shaft,  a  second  one 
been  sunk  to  a  depth  of  100  feet,  and  about  130  feet  still  further  on 
third  shaft,  65  feet  deep.  Two  horse- whims  have  b^n  constructed 
HHSt  ore  and  water.  After  the  addition  of  the  second  whim,  it 
possible  to  keep  the  water  down;  it  had  troubled  the  miners 
'  much  before,  and  even  forced  them  to  stop  sometimes.  At  the 
om  of  the  last  mentioned  shaft  a  cross  cut  leiuls  to  the  lode.  Drifts 
3  been  started,  one  20  feet  to  the  southwest,  the  other  25  feet  to  the 
heast  The  lode  is  here  three  and  one-half  feet  wide  on  an  average, 
carries  excellent  ore  from  wall  to  wall.  About  fourteen  inches  of 
)iud8t8  of  white,  transparent  quartz  in  loose  pieces.  Coarse  parti- 
es gold  can  be  distinguished  in  it  along  the  whole  length  of  the 
.  The  balance  of  the  lode  consists  of  decomi)osed  quartz,  resem- 
l  shale,  of  dark  color  and  very  rich  in  gold.  At  a  depth  of  25  feet 
I  the  snrfoce,  a  drift,  105  feet  long,  lias  been  run  northeast  in  the 
^on  of  the  main  shall.  The  main  and  discovery  shaft  are  connected 
depth  of  60  feet  by  a  drift,  from  which  tlie  ore  has  been  worked 
)y  back-stoping  up  to  near  the  surface.  Fifty  men,  at  $5  per  day, 
usually  employed  by  the  company  to  sink,  drift,  and  stope.  Tlie 
h  of  the  ore  streak  in  the  southwest  part  of  the  vein  varies  from 
iches  to  five  feet.  It  has  been  found  that  the  ore  is  richest  in  the 
)we3t  parts  of  the  lode. 

e  northeast  claim  on  this  lode,  000  feet  long,  has  recently  been 
ht  by  W.  D.  Mathenev  for  $50,000.  It  is  here  six  feet  wide,  and  a 
!  quantity  of  ore  had  been  extracted  and  worked  out  at  the  mill 
ious  to  the  sale. 

e  Bennet  Line  lodej  between  Spring  Gulch  and  Yankee  Gulch,  hjis 
oiieued  by  a  shaft  50  feet  deep.  The  lode  stands  first  pcrpendic- 
and  assumes  at  a  greater  depth  a  dip  of  lo^  east.  Its  course  be- 
learly  north  and  south,  the  continuation  of  it  would  meet  the  Mi- 
•  Delight  on  the  west  side  of  Spring  Guh;h.  One  foot  in  width  of 
ire^oonsisting  of  white  quartz,  is  sai<l  to  be  very  rich, 
le  Worldbeattr  lode^  in  the  same  neighborhood,  is  so  far,  really  in- 
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nocent  of  beating  the  world.    The  quartz  it  contains  is  two  to  two  an 
one-half  feet  wide,  and  lean. 

The  Miner's  Delight  mill  has  ten  stamps,  and  is  driven  by  a  i 
horse-power  engine,  which  uses  two  and  one-half  cords  of  wood  perdi; 
The  stamps  weigh  425  pounds  each,  and  crush  from  10  to  12  tons  <rf  a 
per  24  hours.  They  are  geared  to  fall  14  inches,  at  the  rate  of  froa^ 
to  70  drops  per  minute ;  70  for  hard  and  40  for  decomposed  quirt 
The  tailings  lost  here  are  very  rich  in  both  gold  and  qoicksilver. 

This  mill  has  been  running  all  the  time  from  January  14, 1869,1 
July  5,  with  the  exception  of  only  twenty-five  days  used  for  cleanii^i 
and  repairing.  It  is  owned  by  nolbrook,  McGovem  &  Walsh.  & 
charges  for  hauling  and  crushing  a  ton  of  ore  are  $15.  The  ore  woifei 
so  far,  has  averaged  about  $40  per  ton ;  some  of  it  yielded  as  hi^  i 
$200,  some  only  $16  per  ton.  It  is  estimated  that  the  mill  has  a 
tracted  from  $60,000  to  $70,000  worth  of  gold  from  ore  taken  out  oftl 
Miner's  Delight  lode. 

The  third  mill,  put  in  operation  on  June  25,  1809,  was  brought  toil 
Sweetwater  mines  from  Colorado,  and  is  a  10-stamp  mill,  belougiog  t 
Anthony  &  Irwin.  It  is  situated  at  Atlantic  City,  and  run  by  « 
horse-power  engine.  The  stamps  weigh  450  pounds  each,  and  dropTfl 
slowly.  Seventy-five  tons  of  ore  crushed  here  from  tJie  Soles  and  Fh 
kins  lode  yielded  $1,711  in  bullion,  or  at  the  rate  of  nearly  $30  comtfl 
per  ton. 

Table  of  stamp-milh  in  operation^  under  construcHon,  amd  on  ike  vmy  to  the  wmm. 


Name. 


Nmnber 
of  stamps. 


1.  Hermit 

2.  Miners'  Delight 

3.  Antbouy's 

4.  Elklioru 

5.  Yoiiug  America 

C.  Kidder  &  Mason 

7.  Rico  ScCo 

8.  Collins  &Co 

9.  ColliuH&Co 

10.  Wheeler,  Hall  &  Jeffers 

11.  Wheeler,  Hall  61,  Jeffers 

12.  Mammoth  Company  .  . . 

Total 


6 
10 
10 
10 
10 
10 

5 
10 
10 
20 
40 
20 


Drop  in 
inchea. 


Weight 
of  stamps. 


X? 


161 


Benurici 


650 
4SS 
450 


InopetatiMi 

InoperatkAi 

Inmieratiab 

Neariycosfhtf 

NeariyoouMii 

NeariycosfM 

Nearly  comlM 

Ontberoid 

Ontbensd. 

Onthrroti 

Ontherosd. 

Ontheroti 


GULCH  l^ONINa. 

Gold  has  been  found  in  nearly  every  gulch  in  the  Sweetwater  dutrifll 
but  the  attention  of  miners  being  more  prominently  directed  towaii 
prospecting  for  lodes  and  quartz  mining,  gold  washing  has  been  nlfei 
neglected  so  far.  Several  gulches,  however,  as  for  instance  Spiipi 
Gulch,  Cariso  Gulch,  and  several  claims  on  Bock  Creek,  have  beenfll 
are  worked  profitably.  The  gold  dust  is  generally  rough  and  M 
rounded  off,  showing  that  it  has  not  traveled  tar.  Very  little  is,  indMJ 
found  at  any  considerable  distance  from  the  lodes.  Near  the  veoi 
however,  the  claims  are  usually  very  rich. 

The  inclination  of  Spring  Ouleh  is  only  Ave  degrees.  McOotobJ 
Co.  have  worked  in  this  gulch  for  some  time.  They  have  taken  out  i 
much  as  $220  a  day  with  three  hands ;  but  daring  last  summer  tkj 
general  drought  prevented  operations  to  a  ^reat  extent  and  left  tki 
only  a  few  inches  of  water.    The  pay  gravel  is  about  three  ft^  thick 
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id  only  a  few  feet  below  the  surface.  The  largest  nHgget  taken  weighed 
£  ounces. 

Yankee  Oulch  and  Meadow  Gulch  run  parallel  to  the  foregoing.  They 
«  rich  in  gold,  but  the  lack  of  water  prevents  them  from  being  worked 
.  present.  It  is  reported  that  all  the  above-mentioned  gulches  can  be 
ipplied  with  plenty  of  water  by  a  ditch  to  be  run  from  Beaver  Creek. 
The  diggings  in  WiUotc  Gulch  prospect  in  spots  as  high  as  six  and 
gilt  cents  to  the  x)an;  the  general  average,  however,  is  about  $3  per 
ly  to  the  hand. 

The  claims  on  Cariso  Gulch  and  Rock  Greek  have  paid  well.  Some 
M  has  been  taken  from  Atlantic,  Hermit,  and  Smith  Gulches;  but  on 
16  whole,  gulch  mining  is  still  in  its  very  infancy  in  the  Sweetwater 
iStrict,  and  a  large  held  remains  open  for  prospectors. 
The  following  is  a  more  detailed  statement  in  relation  to  the  product- 
•eness  of  the  different  gulch-mining  claims,  and  a  list  of  the  mill 
itches  on  Rock  Creek,  above  Atlantic  City. 

Smith'^tt  Gulch  J  beticeen  Atlantic  City  and  Hetinilton. — First  claim,  above 
le  road,  3  men  wash  out  4  ounces  10  pennyweights  per  week;  2d 
^m,  Ik'Iow  the  road,  3  men  wash  out  6  ounces  per  week;  3d  claim, 
riow  the  road,  6  men  wash  out  18J  ounces  per  week,  (a  nugget  worth 
U  was  found  in  this  claim ; )  4th  claim,  below  the  road,  not  worked  at 
resent ;  5th  claim,  below  the  road,  2  men  wash  out  4  to  5  ounces  per 
reek;  Cth  claim,  below  the  road,  2  men  wash  out  $50  per  week;  7th 
him,  mouth  of  Atlantic  Creek,  4  men  wash  out  0  ounces  per  week. 

Sock  Creekj  Itelow  Atlantic  City.— First  claim  produces  $3  50  to  the 
tand  i>er  day;  2d  claim,  below,  belonging  to  Rice  &  Co.,  $12  to  the 
ttDd  per  day;  3d  claim,  below,  belonging  to  Rice  &  Co.,  $8  to  $10  to 
lie  hand  per  day;  4th  claim,  below,  George  Wilson  proprietor,  pro- 
hces  $10  to  the  hand  per  day. 

Mill  ditcltes  on  Rock  Creek^  above  Atlantic  City. — They  are  given  as 
Igr  succeed  each  other,  commencing  with  the  lowest  one.  Ist,  Pease 
iCo.,  120  rods  long,  with  armstra;  2d,  Tatlor  &  Monroe,  132  rods  long; 
il» Spring  &  Wilkenson,  100  rods  long;  4tli,  H.  Hahn  and  M.  G.  Pohl, 
BD  rods  long;  5th,  Rice  &  Co.,  10-stami)  mill,  with  turbine  water- 
^keel;  Cth,  Ruckeye  Company,  140  rods  long,  with^arrastra;  7th,  open; 
Mi,  H.  Hahn,  M.  G.  Pohl  &  Co.,  claim  1,200  feet,  no  ditch  yet. 

MISCELLANEOUS. 

Miners'  wages  are  $5  currency  per  day;  surface  laborers  receive  from 
^  50  to  $4.  Lumber  costs  from  $50  to  $100;  mining  timber,  seventy- 
*e  cents  to  one  dollar  for  a  twenty -foot  log,  or  $5  to  $10  per  cord,  de- 
"erecl  at  the  mine.  Common  powder  costs  $10  per  keg;  quicksilver, 
•0  to  $100  per  tank,  or  $1  per  pound ;  wood,  $3  to  $5  per  cord.  A 
-stamp  mill,  California  pattern,  including  freight,  cost  of  erection, 
X,  costs  $15,000;  a  20-stamp  mill,  $20,000.  Minimum  cost  of  mining 
«  ton  of  ore  is  $2;  the  average,  from  $5  to  $10.  Minimum  cost  of 
daction  at  the  Hermit  mill  is  $2  for  hauling  and  $3  for  crushing. 

BULLION. 

The  gross  amount  of  bullion  extracted  in  the  Sweetwater  mining 
strict  daring  the  year  from  July  1,  1808,  to  July  1^  1800,  is  estimated, 
i^oording  to  the  best  information  obtainable,  to  be  ^155,000  coin. 
This  sain  total  is  certainly  small  in  comparison  with  the  amounts  ot 
^on  produced  by  the  neighboring  Territories  of  Montaim,  Idaho, 

H.  Br.  Doc  207 ^22 
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and  Colomdo;  biit'it  becomes  large  when  we  consider  th«at  it  is  the 
opening  industry  of  a  country  wbicb  but  two  years  ago  was  an  unknown 
and  unexplored  desert,  remote  from  the  civilized  world,  and  practically 
inaccessible.  The  fact  tbat  a  small  number  of  poor  miners  have  brouirht 
this  gold  to  light  by  their  own  nerve  and  persevering  energy,  unassisted 
by  capital,  suffering  from  want  of  supplies  and  accommodations,  and 
facing  the  most  terrible  Indian  atrocities,  speaks  well  for  the  value  irf 
the  mineral  resources  of  the  district.  Indeed,  the  pioneers  of  Sweet- 
water may  be  proud  of  the  result  of  their  labors,  and  the  whole  country 
may  rejoice  and  thank  them  for  having  reclaimed  such  a  valuable  iwr- 
tion  of  the  vast  wilderness  of  the  great  West  to  civilization  and  indus- 
tiy.  In  retiu*n,  it  becomes  the  duty  of  the  government  to  protect  tbe« 
men  in  the  future  against  further  Indian  outrages,  and  to  extend  freely 
such  general  aid  to  them  as  is  consistent  with  the  institutions  and  lawi 
of  a  democratic  republic. 


i 


SECTION    VIIL— COLORADO. 


CHAPTER  LI. 


GENERAL  REMARKS. 

The  Territory  of  Colorado,  situated  between  the  25th  and  32d  me- 
idiansof  west  longitude,  and  the  37th  and  4l8t  degrees  of  north  latitude, 
Brms  nearly  a  square,  comprising  an  area  of  100,475  square  miles.  It 
B  divided  by  the  Rocky  Mountains  into  two  nearly  equal  portions.  The 
astern  half,  with  the  foot-hills  on  that  side,  embraces  most  of  the  culti- 
ikted  agricultural  lands.  As  yet,  not  many  valuable  mines  have  been 
iMind  in  this  part  of  the  Territory,  excex)t  the  extensive  coal-beds  in 
fefferson,  and  Boulder  Counties.  Denver  City,  a  thriving  town  of  about 
Ive  thousand  inhabitants,  the  capital  and  the  agricultural  and  commer- 
jal  c(»nter  of  the  Territory,  is  located  at  the  eastern  base  of  the  moun- 
ains.  At  this  point  the  plains,  gradually  rising  from  the  Missouri  River, 
live  attained  an  elevation  of  a  little  over  five  thousand  feet  That 
nrtion  of  them  belonging  to  Colorado  is  well  watered  by  the  South 
Phtte,  Republican,  and  Aikansas  Rivers,  and  their  numerous  tributaries. 
in  along  these  rivers  and  creeks  is  found  excellent  agricultural  land, 
ridding  easily  much  more  than  the  supplies  required  for  the  whole 
fcrritory.  The  following  account  of  the  crops  raised  in  1808  is  fur- 
Mied,  from  i^ersonal  knowledge,  by  Mr.  W.  R.  Thomas,  one  of  the  edi- 
of  the  Rocky  Mountain  News: 


Tbe  foUomng  article  places  before  the  reader,  in  compact  form,  the  facts  and 
fuw  reganling  miniui^  and  agricniture  in  Colorado. 

The  mat<*rial  was  collected  with  great  care  and  labor,  and  at  no  little  trouble  and 
ipeuHi*.  The  factM  stilted  will  be  fouud  as  near  correct  as  it  is  possible  to  ascertain 
IBID,  and  within  rather  than  outside  the  truth. 

IV  bullion  product, — ^These  figures  are  obtained  from  the  express  books  of  Wells, 
irgo  &  Co.,  and  show  the  amount  of  gold  and  silver  bullion  carried  east  by  them  du- 
ng tho  year.  The  amounts  credited  to  each  office  do  not  include  re-shix)ments. 


Express  Office. 

Gold. 

Silver. 

Total. 

■W^ptOWTi                .     

$64,487 

123.  730 

9,527 

164,487 

Btral  (*itv     

tl,  651,  747 
257,  744 

1, 775,  477 

mixfr                       .        - 

207,271 

T«»tal         ..    .- 

1, 009,  4U1 

197,  744 

2, 107, 235 

Th«*»o  amounts  do  not  include  the  gold  and  silver  carried  east  by  private  parties, 
r  that  niannfactnrecl  at  home.  For  a  correct  estimate  of  the  latter  items  no  satis- 
rtori-  data  are  at  hand. 

Afrirnfhiraf  ntatintics, — ^Tlie  agricultural  statistics  which  have  been  collected  may  be 
nflf^l  into  two  cla.H»e8;  first,  the  number  of  acres  cultivated  in  certain  valleys,  with 
iMtiniate  re'fardin'X  the  crops  raised  thereon,  and  second,  the  actual  crops  of  other 
llfyH,  a8  gathereil  Irom  reliable  sources. 
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Number  of  acres  cultivated. 


Valleys. 

Wheat 

CorxL 

Oats  and 
barley. 

Pok 
i 

Platte,  above  Denver 

1,242 
605 
108 

1,735 

1,160 
485 

2,075 

395 

40 

78 

3,105 

2,950 

743 

3,524 

800 

Bear  (^reek 

4;!1  1 

Cherrv  Creek 

2j6 

ITontame  qui  Booille 

l,3t<l 

Huerfano 

232  '. 

St,  Charles 

135 
4t;4 

Arkansas 

Total 

7,410 

10.834 

3,709 

Two  or  three  small  valleys  are  iDcluded  in  the  Arkansas.  Bye  oud  buckTrhe 
included  in  "  oats,  barley,"  &c. 

Takinjif  the  following  average :  For  wheat,  twenty-eight  bushels ;  for  com,  ti 
Ave  bushels:  for  oats  and  barley,  thirty-live  bushels,  and  for  potatoes  and  miso 
ous  vegetables,  one  hundred  bushels  per  acre,  the  estimated  crop  of  these  valleys 
be  as  follows : 

Wheat i 

Corn S 

Oats,  barley,  &c 1 

Potatoes,  &c 1 

The  remaining  valleys  were  visited  after  the  crop  was  gathered  and  the  ( 
threshed,  and  the  number  of  bushels  raised  was  collected  as  &r  as  possible. 

Bushels  of  grain  raised. 


Valleys. 


Platte,  below  Denver 

Cacbe-la-Poudre 

Bip  Thompson 

St.  Vrain 

Left  Hand 

Boulder 

Las  Animas 

Total 


"VTheat. 


17,  .'i64 
5,258 
8,206 
21,073 
10,350 
46.530 
19, 542 


129,123 


Com. 


3,013 
2,125 
3,297 
2,075 
875 


21,385 


32,770 


Oats  and 
baiiey. 


33.024 
25.000 
37.441 
31,023 
13,707 
42.001 
6,056 


178,354 


The  figures  on  com  and  i>otatoes  are  far  below  the  real  facts.  Coal  Creek  is  in 
in  Beuloli,  and  several  small  valleys  in  the  Las  Animas.  The  com  and  potatc 
was  not  collected  in  the  Beulah  Valley. 


Becapitulation. 

AVheat 

Com. 

Oats,  bar- 
ley, Sec. 

i 

Bushels  estimated  from  the  nnmbor  of  aeres 

207,480 
129,123 

270,850 
32,770 

129,815 
178,254 

Bushebi  collected  a.ftnr  thA  thrftMhinjr  gA^tviii   _  _ _ 

Total 

336, 603 

303,620 

308,069 

These  figures  ^ven  comprise  the  mining  and  agricultural  statistics  whieh 
appeared  in  a  series  of  editorial  letters  during  tho  year.  They  do,  however,  not 
sent  the  whole  agricultural  product  of  the  Territory.  Several  valleys  have  doI 
visited,  among  them  Clear  Creek,  Bgou,  Kiowa,  Running,  Plumb,  and  Moai 
Creeks,  th6  Upper  Arkansas  Valley,  the  different  valleys  lying  between  the  St  C 
and  the  Las  Animas,  including  the  Greeuboru,  Upper  Huerfano,  Apishapa,  Las  Cue 
and  tlic  country  beyoud  the  Saugre  de  Christo  range  in  the  &n  Luis  Valley, 
crops  in  these  various  sections  have  been  large,  especially  in  small  grain,  and  1 
been  possible  to  collect  the  figures  concerning  them,  there  is  no  doabt  that  thoB 
given  would  have  been  increased  at  least  one  half. 
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of(ke  crop  reported, — Tho  valae  of  the  crop  for  the  sections  given  above  at  gov- 
.  prices  woafil  be  as  follows : 


Prodacts. 

• 

No.  of 
bnnhi'Ia. 

Price  per 
buHhel. 

Value. 

33f>,C03 
aai,  C21 
30si,0G9 
246.  447 

ei  eo 

1  10 

1  20 

75 

1605,  885  40 
333  9^2  00 

tHuicy 

369  682  80 

SiC 

Ifi  Wo  25 

U 

1.  494. 385  45 

Qclude  this  summary  by  submitting  an  estimate  of  the  agricnltural  pro<luct8 
hole  Territory  in  1868,  which  we  consider  nearly  correct.  We  arrive  at  the 
y  increasing  the  figures  on  wheat,  corn,  oats,  barley,  &c.,  one  half,  and  by 
;  the  potato(*^  and  miscellaneous  croj).    Tiie  table  will  then  stand  thus : 


Products. 


BushcU. 


IT.  *^o 

ind  miscellaneous 

Airy  products 


504,904 
455,430 
462,103 
492,894 


Value. 


11, 008, 667  20 
.'HX).  973  00 
554, 529  60 
369, 670  SO 
250,000  00 


2, 683, 840  30 


;!Jyrus  Thomas,  in  bis  report  to  Dr.  F.  V.  Hiayclen,  United  States 
St,  says  the  crop  of  18GD,  whictli  is  larger  than  that  of  any  year 
ing,  is  estimated  at  the  following  ligures : 

at,  G7o,0(K)  bushels:  corn,  60(|,0()0  bushels ;  oats  and  barley,  (nine- 
oats,)  550,000  bushels;  i)otatoes  and  other  vegetables,  350,000 
u  Total  value,  including  that  of  the  hay  and  dairy  product,  not 
m  83,500,000.    This  is  not  far  below  the  value  of  the  products  of 

for  the  year. 

kvestem  half  of  Colorado  is  not  much  known  beyond  fifty  miles 
le  mountain  range,  though  several  parties  of  prospectors  have 
d  the  country  at  different  times.  Some  placers  and  veins  have 
uud  but  no  mining  has  been  done  on  a  large  scale,  except  in  the 
liiver  district.  Herfe  the  crevices  of  the  veins  are  large,  and  the 
lainly  galena,  assaying  well  in  silver.  Nuggets  of  silver,  weigh- 
n  an  ounce  to  a  pound,  were,  according  to  Mr.  Hollister,*  found 
lys  of  gulch  mining,  at  the  head  of  Ten  Mile  Creek  and  Blue  Kiver. 
s  of  ffold,  weighing,  in  some  cases,  {is  much  as  50  pennyweights, 
so  found.    Some  single  pits,  20  feet  square,  are  reported  to  have 

from  $10,000  to  $20,000.  The  principal  work  now  carried  on  in 
strict  is  tliJit  of  a  Boston  company,  which  is  driving  a  cross-tunnel 
^'letcher  ^lountain,  to  cut  at  considerable  depth  a  large  number 
\g  galena  lodes  wjiich  crop  out  on  the  surface.  The  work  is  to 
•  with  a  rock-drilling  machine. 

ction  works  are  already  in  process  of  erection.  The  Lawrence 
lining  Company  are  putting  up  a  building  for  two  reverberat^ries. 
lam  will  have  two  more,  and  Mr.  Yonley  is  now  constructing  a 
P8t  furnace.  A  wagon  road  from  Georgetown  to  Snake  Kiver, 
%t  Argentine^  is  nearly  finished.    From  all  api)earances  much 

may  be  expected  in  that  region  during  the  coming  summer, 
ritory  still  farther  west  is  scarcely  known,  except  as  possessing 


*Tbo  Mines  of  Colorado,  by  O.  J.  HoUister. 
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a  magnificent  grazing  country,  with  abundance  of  fish  in  the  streams 
and  game  in  the  forests. 

This  report  is  more  immediately  concerned  with  the  Rocky  Mountain 
chain  and  its  vahiable  mineral  deposits.  The  beauty  and  gi-aiideiirof 
the  cliffs  and  i)caks,  the  loveliness  of  the  parks  and  vaUeys,  bavebeen 
the  fre(iaent  themes  of  poets,  travellers  and  painters.  In  the  pages  of 
Bayard  Taylor,  llollister,  and  Bowles,  on  the  glowing  canvas  of  Bier- 
stadt,  and  in  the  enthusiasm  of  innumerable  tourists  who  annually  \isit 
this  magnilicent  region  in  search  of  health  and  pleasure,  they  have 
received  such  Justice  as  mere  description  can  bestow. 

The  highest  elevation  of  the  mountains  in  Colorado  is  al>out  IVjOO 
feet — at  Mount  Lincoln,  near  Montgomery,  in  South  Park.  Pike's  Ptak 
and  Gray's  Peak  follow,  having,  respectively,  the  altitude  14,3(K)  and 
and  14,250*  feet.  The  whole  chain  is  abundantly  covered  with  timber 
up  to  a  line  about  11,000  feet  above  the  sea,  and  watered  by  large  creeks, 
fed  from  the  heavy  snows  of  the  summits,  and  containing  an  abundance 
of  deliciously  clear  cool  water.  These  streams,  met  witli  in  ever>'  prin- 
cipal valley,  afford  during  nine  months  of  the  year  ample  ix>\ver  tax 
diiving  machiner}'.  They  exert  a  very  beneficial  influence  on  vegeta- 
tion, causing  the  soil  in  those  valleys  to  yield  excellent  crops,  even  at 
an  elevation  of  nt^arly  9,000  feet. 

In  this  connection  I  desire  to  call  attention  particularly  to  one  of 
the  worst  abuses  attendant  upon  tlu*  settlement  of  the  mining  regions 
and  other  portions  of  the  West.  1  allude  to  the  wanton  destruction  of 
timber.  This  reckless  and  disastrous  practice  was  extensively  prevaleat 
in  the  heavy  fir  and  cedar  forests  ot*  Oregon  and  Washington  nearly 
twenty  years  ago.  Timber  was  so  abundant  that  to  many  it  seemed 
inexhaustible,  and  they  took  espi^cial  delight  in  its  destruction.  Hun- 
dreds of  square  miles  were  burned  over  in  a  single  season,  and  vart 
quantities  of  the  finest  timber  in  the  world,  easily  accessible  for  par- 
poses  of  commer(;e,  eitlu^r  totally  consumed  or  rendered  utterly  value- 
less. The  same  waste  is  yearly  going  on  in  all  the  western  State! 
and  Territories,  and  particularly  in  the  mining  regions  on  the  Kocky 
Mountains.  Mr.  W.  N.  Byers,  of  Denver,  who  is  familiar  with  factiiand 
results  in  Colorado,  has  furnished  me  with  statements  on  the  subject^ 
which  my  own  observations  confirm. 

When  that  Territory  was  settled,  some  ten  years  ago,  the  raountaifl 
sides  were  found  generally  covchmI  with  thick  forests  of  pine,  spruce, 
fir,  and  other  trees,  most  of  them  of  small  size  and  short  body.  A  given 
space  would  not  give  a  large  quantity  ol*  lumber  or  wood,  as  compaied 
with  many  timbered  countries,  l)ut  lor  that  very  reason  it  was  the  more 
valuable,  and  its  economy  of  more  imi)ortance,  because  there  was  no 
other  souix^  of  supply.  Generally,  these  forests  were  green  and  flouriah- 
ing.  Only  at  rare  intervals  could  a  track  be  found  that  had  been 
burned  over  by  the  Indians,  and  the  trees  killed.  To-day,  certainift 
one-third — i)ossihly  one-half— in  all  the  settled  portions  of  the  Territoiy, 
•ire  dead — killed  by  fire.  And  outside  the  settlements,  in  regions  Til- 
ited  at  long  intervals  only  by  i)rospec tors,  their  tracks  lean  beeveiy* 
wher«  seen  in  blackened  trunks  and  lifeless,  desolate-looking  hill-sidi 
During  the  dry,  scorching  latter  summer,  the  eye  seldom  glances  over 
the  mountain  landscape  without  seeing  somewhere — often  in  se^'enl 
places — the  dense  column  of  smoke  that  indicates  a  burning  forest 
yome  of  this  destruction  is  fairly  attributable  to  accident,  more  of  itti 
culpable  carelessness,  and  yet  more  to  criminal  design. 

''Thcsu  differences  arc  too  small  to  be  perfectly  catablishod. 
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Another  source  of  timber  waste  is  in  the  felling  of  trees  unnecessarily, 
ten  a  man,  finding  a  good  body  of  timber  lor  lumber,  will  go  to  work 
d  slash  down  hundreds  or  thousands  of  trees,  thinking  that  some  other 
in  will  come  in  with  a  saw-mill  and  buy  his  logs.    Sometimes  the 
stomer  makes  his  appearance,  but  often*  he  does  not,  until  the  logs 
'  rendered  nearly,  or  entirely,  worthless  by  decay  and  the  ravages  of 
rms.    But  even  if  the  saw-mill  comes,  there  is  no  effort  at  economy, 
nber  is  plenty;  it  belongs  to  the  United  States,  and  the  pioneer  '^has 
good  a  right  to  it  a^  anyone  else."    Hence,  only  the  best  is  used, 
e  tree  that  would  furnish  three  saw-logs,  and  its  top  two  cords  of  wood, 
it  belonged  to  the  logger  or  millman,  in  this  case  supplies  but  two 
^  and  the  ramainder  is  left  to  rot,  or  to  be  devoured  by  the  fire  that 
let  out  when  the  neighborhood  has  been  skinned  of  its  most  valuable 
ea.    The  saw-mill  is  pulled  up  and  moved  a  mile,  or  five,  or  ten,  to 
>ther  fine  grove,  where  the  same  thing  is  done  over  again,  and  so  on. 
it  Central  City,  the  oldest  and  most  populous  gold-mining  center  of 
ORido,  the  consumption  of  wood  for  fuel  is  very  large.    A  few  years 
•  it  was  purchased  for  two  dollars  per  cord,  but  the  increased  distance 
laaliug  has  advanced  the  price  about  one  dollar  each  year,  until  now 
«quently  costs  ten.    Lumber  has  to  be  brought  from  twenty  to  forty 
?8,  ami  heavy  mill  timbers  often  much  further.    And  to  obtain  these 
cles  they  are  robbing  and  skinning  districts  that  may  at  any  day  re- 
ie  their  own  timber  just  as  much  as  Centnil  City  ever  did.    Denver, 
ch  formerly  obtained  her  supply  of  lumber  within  twenty  or  thirty 
»,  now  has  to  haul  much  of  it  sixty.    Other  examples  might  be  cited, 
it  would  only  be  an  accumulation  of  evidence.    The  question  arises, 
here  is  all  this  to  end  f  "    And  the  answer  of  the  denuded  hill-sides, 
he  <lismal  wastes  upon  the  mountain  slopes,  with  their  millions  of 
Ted  trunks  and  ghostly  whitened  branches,  is  ten*ibly  suggestive. 
''hat  shall  be  the  remedy  !    Government  officers  have  tried  to  check 
wast^  of  logwood  by  the  collection  of  a  stumpage  tax,  and  some- 
^8  by  stopping  such  operations  altogether;  but  the  reform  is  not  per- 
ible,  and  the  deputy  marshals  soon  tire  of  the  task.    In  fact  they 
powerless.    The  entire  standing  army  of  the  United  States  could  not 
rce  regulations  against  cutting  timber  upon  government  lands.    The 
itorial  legislature,  years  ago,  enacted  a  stringent  law  for  the  punish- 
t  of  those  who  fire  prairies  or  woods;  but  the  reeords  show  no  ex- 
1e  of  its  enforcement.    Last  summer,  in  a  new  mining  district  that 
formed,  the  miners,  among  other  by-laws,  adopted  one,  that  any 
on  firing  the  woods  should  be  hung."    They  then  nailed  upon  trees 
lie  borders  of  the  district,  ux)on  all  the  trails  leading  thither,  boards, 
a  which  were  painted:  *'Put  out  your  tires!    Any  person  firing  the 
)er  will  l>e  hung.''    No  damage  was  done  by  fire  in  that  district  last 
',  but  some  day  a  reckless  daredevil  will  probably  fire  the  woods, 
to  stH*  whether  or  not  he  will  be  hung  for  it.    The  general  govern- 
t  has  failed,  the  ten:itorial  government  has  failed,  and  Judge  Lynch 
fail,  to  protect  the  timber.    I  incline  to  think  the  only  course  is,  for 
government  to  put  the  lands  in  market,  and  sell  them  to  settlers 
er  ndes  now  applicable  to  the  location  and  perfection  of  homestead 
pre-emption  claims  upon  agiicultural  lands,  with  this  change: 
ere  such  locations  are  made  upon  mineral  lands — so  returned  by  dep- 
surveyors  and  the  surveyor  general  of  the  district — the  title  con- 
Hi  shall  be  a  surface  right  only,  which  shall  be  absolute  ownership, 
i>t  in  relation  to  minerals.    The  ground  shall  be  fi'ee  to  all  prospect- 
»rho  desire  to  se^irch  for  minerals,  and  when  such  shall  have  been 
d,  ni>oD  application  to  the  owner  or  the  land,  the  latter  shall  be  com- 
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pelled  to  convey  to  the  miner  sncli  mine  and  room  for  working  the  same- 
similar  in  provision  to  the  present  law  for  the  iierfection  of  titles  to 
mines — upon  the  miner  paying  therefor  a  just  and  equitable  price  for 
the  land,  without  reference  to  the  mine  itself.  The  value  of  such  land 
may  be  determined  by  appraisement  by  disinterested  parties.  Such  a 
plan  will  soon  put  a  stop  to  the  waste  of  timber ;  settlements  ^ill  keep 
pace  with  mining  developments  in  the  mountains.  The  timber  once  in 
the  hands  of  private  parties,  precautions  w  ill  be  taken  to  guard  it  against 
destruction  by  fire ;  none  will  be  cut  down  that  is  not  needed;  and  once 
down,  it  will  all  be  used  up.  At  the  same  time,  it  will  be  in  so  many 
hands  that  prices  will  be  kept  down  ;  wood  will  probably  cost  less  than 
it  does  now.  A  great  deal  of  ground  upon  such  locations  will  also  be 
brought  under  cultivation.  There  are  very  few  quarter  sections,  even 
in  the  moiuitains,  upon  which  there  is  not  room  for  a  wheat  field,  or  at 
least  a  garden  patch. 

The  climate  is  healthy  and  delightful.  Even  dui-ing  the  hottest  sea- 
son the  nights  are  always  cool  and  refreshing;  the  air  is  extremely  pore, 
the  water  unsurpassed,  and  all  natural  influences  such  as  must  rendera 
sojourn  during  the  sunnner  or  autumn  salutary-  to  both  mind  and  bodj. 
•  In  the  most  beautiful  sections  of  the  country  the  additional  attraction 
of  medicinal  springs  is  furnished  to  the  invalid.  Salt,  soda,  and  sidphnr 
springs  have  been  discovered,  and  have  become  already  the  resort  of  visit- 
ors from  Colorado  itself  as  well  as  li-om  the  East.  The  conqiletionof 
direct  railroad  communication  will  make  them  objects  of  grt»at  attwe- 
tion,  and  sources  of  considerable  revenue  to  the  Territory.  Thepiind- 
pal  basis  of  the  pros[)erity  of  Colorado,  however,  will  doubtless  remain 
(agriculture  apart)  the  vast  deposits  of  useful  minerals  of  almost  every 
kind,  which  occur  in  nearly  every  i>ortion  of  the  Tenitory. 

Among  these,  gold  occupies  at  present  the  first  rank.  Until  two  ywn 
ago,  nearly  or  quite  all  the  bullion  shipped  was  gold  bullion,  containing 
only  a  very  little  silver  as  an  alloy.  At  that  period  were  discovered  the 
rich  silver  mines  of  Griflith  and  Argentine  districts,  Clear  Creek  County, 
aud  Mountain  House  district,  below  Black  Hawk,  Gilpin  County.  The 
silver  product  during  the  last  fiscal  year  amounted  to  about  one-sixth  of 
the  gold  ;  but  it  is  not  unlikely  that  in  three  or  four  years  it  will  have 
advanced  to  equal  importance.  On  the  other  hand,  the  discovery  of 
extensive  placers  in  those  portions  of  Colorado  not  yet  thoroughly 
explored  may  keep  the  balance  in  favor  of  gold  for  a  longer  jwriod. 

During  the  first  four  years  after  discovery  of  gold  in  Colorado,  there 
was  shii)ped,  according  to  several  statements,  more  than  83O,(H)0,00fti 
Most  of  it  came  from  the  rich  placers  of  Gilpin,  Clear  Creek,  Boulder, 
Summit,  Lake,  and  Park  Counties,  some  of  which  yielded  enormously. 
A  large  poi-tion  was  derived  from  the  rich,  decomposed  surface  rockflf 
the  i)rominent  lodes.  The  richest  gulch  ever  worked  in  Colorado  va» 
California  Gulch,  in  Park  County,  discovered  by  Slater  &  Co.  in  1839, 
and  developed  in  the  following  spring.  The  w^hole  gidch  was  at  that  time 
divided  into  three  districts,  called  Independent,  California,  anU  Sacrt- 
mento  districts,  and  pre-empted  in  claims  of  100  feet  for  a  distance rf 
nearly  seven  miles.  According  to  a  statement  in  Mr.  Uollister's  book, 
the  following  amounts  of  gold  were  obtained  from  the  principal  clain»: 


Discovery 

No.  1  below '5&,(0 

No.  4  below iBifl^* 

No.  5  below SS^W 

Nos.  11  aud  1-2  below %«* 

Nos.  26and27  below 50,fl* 

^00.  5  and  6  above G^^ 
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7o«.  14  and  15  above $80,000 

(oe.  19  and  20  above 80,00f) 

fo.  21  above 15,000 

The  product  of  claims  19  and  20  above  the  Discovery  was  obtained  in 
iree  months.  Many  claims  not  specified  yielded  from  $3,000  to  85,000 
»ch,  while  the  amount  of  daily  yield  per  hand  employed  in  different 
lections  of  the  gulch  was  as  follows: 

ffoB.  13  to  25  below 810 

!roB.28t«:J5below 15 

f0B.3fito41  below t:5 

Ibi.  45  to  56  below 19 

Many  other  prominent  gulches  yielded  nearly  as  well ;  and  even  at 
TOsent  some  of  them  pay  from  $5  to  $10  per  hand  daily.  The  gold  now 
obtained  from  the  gulches,  however,  is  a  subordinate  part  of  the  whole 
production ;  and  this  fact  should  be  borne  in  mind  when  •  Colorado  is 
ompared  with  States  and  Territories  where  this  comparatively  easy 
Bethod  of  mhiing  still  flourishes.  The  papers  have  recently  announced 
he  discovery  of  rich  placers  near  the  northern  border  of  the  Territory, 
Qt  I  have  obtained  as  yet  no  trustworthy  accounts  from  that  quarter. 
ibont  seventy  per  cent  of  the  gold  bullion  is  extracted  from  the  aurifer- 
08  pyritic  ores  of  Gilpin,  Clear  Creek,  Boulder,  Park,  and  Lake  Coun- 
168;  fifty  i)er  cent,  or  more  being  furnished  by  Gilpin  County  alone. 

The  principal  gold-bearing  minerals  are  copper  and  iron  pyrites. 
liese  mostly  occur  together;  the  latter,  however,  nearly  always  pre- 
ominates,  and  is  often  found  without  the  former.  When  both  are 
resent,  the  copper  pyrites  is  always  the  richer  in  gold.  At  least,  this 
I  the  case  in  Gilpin  County,  to  which  this,  and  the  following  state- 
lents  bear  exclusive  reference.  A  striking  illustration  is  furnished  in 
Idfisell  district.  The  Pewabic,  Kingston,  Wantoga,  and  a  few  other 
ides  contain  pay  streaks,  several  feet  wide,  and  consisting  chiefly  of 
oartz,  decomposed  feldspar,  iron  pyrites,  and  a  little  copper  pjTites,  very 
Dely  intermixed.  All  these  ores  assay  in  bulk  from  $30  to  $10  coin  per 
m,  while  specimens  containing  a  larger  amount  of  copper  pyrites  assay 
300  and  over.  Further  evidence  is  found  in  the  circumstance  that  the 
rregory.  Bobtail,  Bates,  and  Briggs,  considered  to  be  the  richest  mines 
I  Gilpin  County,  furnish  the  largest  amounts  of  copper  pyrites. 

I  do  not  yet  consider  the  question  as  settled  beyond  doubt,  whether 
he  gold  is  contained  in  the  pyrites  wholly  in  mechanical,  or  partly  in 
hemical  combination.  The  weight  of  authority  and  experiment  is  in 
aver  of  the  hypothesis  of  a  mechanical  admixture  of  fine  particles  of 
oetallic  gold ;  and  those  who  incline  to  the  opposite*,  view  have  liitherto 
isttled  to  adduce  satisfactory  evidence  for  that  belief.  The  gold  in  Col- 
flcado  is  generally  alloyed  with  small  quantities  of  silver  and  copper.  In 
QOfit  cases,  it  is  very  finely  intermixed  with  the  ore ;  sometimes,  how- 
tver^  it  is  concentrated  in  streaks,  bunches,  &c.,  and  every  good  lode  has 
hruished,  more  or  less  abundantly,  specimens  showing  large  amounts 
tf  native  gold,  generally  crystallized.  The  Winnebago  lode  yielded  some 
oagnificent  ores,  covered  all  over  with  finely  developed  crystals  of  the 
■MHiometric  system  j  some  beautiful  ones  from  the  Leavitt  contained  the 

Kid  in  wii'e-form,  similar  to  its  occurrence  in  Hungary,  and  in  Santiani, 
«gon,  or  to  the  occurrence  of  silver  in  the  mines  of  Kongsberg,  Norway. 
Hie  Bobtail,  Gregory,  Bjites,  Briggs,  German,  &c.,  furnished  many  spe- 
cinieus  contaiiiing  large  needles  of  metallic  gold ;  and  one  in  particular, 
htti  the  Smith  and  Parmelee  Company^s  claim  on  the  Briggs  lode,  dis- 
played a  heavy  streak  of  metallic  gold,  interwoven  with  a  smaller  streak 
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of  silver ;  a  curious  occurrence  wliich  has  not  been  noticed,  as  far  as  I 
am  aware,  on  any  other  lode  in  Gilpin  ('ounty. 

In  many  cases,  esi)ecially  if  the  copper  and  iron  pyrites  are  mixed 
with  a  large  ])roportion  of  zinc-blende  and  galena,  the  gold  obtained  liy 
pulverizing  and  wasliing  the  ore  does  not  present  the  usual  character- 
istics. Instead  of  the  bright  yellow  color  and  metiillic  luster  we  have  a 
grayisli  brown,  dull  tint.  In  this  condition,  it  is  known  as  **  rusty 
gold,''  and  seems  to  be  quite  indift'erent  to  the  action  of  quicksilver.  A 
large  needle  of  native  gold  in  this  condition,  from  Bates  ore,  was 
weighed,  and  hift  for  a  long  time  in  contact  with  mercury,  but  chd  uot 
manifest  the  least  change  in  weight.  A  subsequent  melting  gave  a 
regains  of  bright  gold  containing  09  per  cent,  of  the  original  piece.  This 
experiment  indicates  that  there  is  a  film  of  some  other  substance 
upon  tlie  surface  of  the  rusty  gold.  Of  course,  this  coated  gold  C4jn  be 
saved  only  to  a  small  extent  by  the  ordinary  stamp-mill  process.  Ranst- 
ing  or  other  chemical  treatment,  or  me(*hanical  rubbing  in  pans,  is  re- 
quired to  remove  the  film,  and  leave  the  gold  in  amalgamahle  condi- 
tion. The  paitial  desulphurization  eifected  by  the  many  patent  pro- 
cesses which  have  infested  the  Territory  will  not  accomplish  this.  If 
roasting  will  do  it  satisfactorily  at  all,  the  operation  must  be  c^irriedfer 
enough  to  destroy  the  sidphate  of  co[)per  formed  in  the  chjirge.  The 
chemical  nature  of  this  coating  has  not  yet  been  absolutely  asceitainei 
The  fact  that  so  high  a  roasting  is  required  to  remove  it  clearly  indi- 
cates that  it  is  not  sulphide  of  iron ;  wliile  other  circumstances  would 
lead  us  to  bc^lieve  it  to  be  oxide  of  iron.  It  is  said  that  Mr.  William 
Briickner  has  succeeded  in  removing  it  perfectly  by  roasting  in  bis  cyl- 
inders, with  the  addition  of  salt  toward  the  close  of  the  process.  The 
theory  of  this  experiment  may  be  the  formation  of  a  chloride  of  iroo, 
which  is  volatile  at  high  temperatures.  Tlie  great  question  still  re- 
mains unsolved  by  practical  operations  on  a  larger  scale,  wbether 
mere  desulphurization  will  leave  auriferous  pjTites  in  a  condition  suit- 
able for  the  extraction  of  the  gold  by  amalgamation.  Exi>erience  thus 
far  is  discouraging ;  but  I  do  not  doubt  that  some  simple  expedient 
will  be  discovered  overcoming  the  dilliculty.  That  such  an  invention 
is  needed  a[)pears  from  the  fact  that  chlorination  and  smelting,  two  pro- 
cesses which  are  acknowledg(»d  to  be  metallurgically  perfect,  are  too  ex- 
pensive to  be  applied  to  a  large  class  of  ores,  for  which  amalgamation 
will  i)robably  always  renmin  the  available  method. 

Copper  occurs  in  the  prominent  lodes  in  considerable  quantity.  The  first- 
class  ores  of  some  of  the  mines  contain  from  ten  to  fifteen  i>er  cent,  of  it. 
It  is  almost  always  in  the  form  of  coi)per  i)yrites,  a  combination  of  sul- 
phide of  copper  and  sulphide  of  iron,  containing,  when  inire,  34.4  per 
cent,  of  metallic  copper.  Xear  the  surface  this  ore  is  found  moreorless 
decomposed  and  converted  into  carbonate  and  oxide;  copi)er  glance  or 
pure  sulpbide  of  copper  is  reported  from  Bergen  district,  near  Idaho 
City. 

The  amount  of  silver  in  the  i)yritical  ores  is  usually  verj-  small,  not 
more  than  8'">  to  $15  per  ton.  A  small  portion,  alloyed  with  gold,  is 
saved  in  the  stanq)  mills ;  but  by  far  the  larger  part,  being  in  the  state 
of  a  sulphide,  which  will  not  amalgamate,  is  lost. 

Bcsiiles  copi)er  and  iron  pyrites,  almost  every  lode  c^irries  a  little  zinc- 
blende  and  galena.  In  some  districts,  especially  Quartz  Vidley,  Ne- 
vada, Illinois  Central,  and  Russsel,  these  minerals  form  a  considerable 
part  of  the  ore,  while  in  Central  City,  Eureka,  and  Gregory  district»> 
they  are  but  subordinately  represented.  The  zinc-blende  is  usually 
poor  in  silver  and  gold.    Two  samples,  one  from  Quartz  Valley,  tlie 
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>tber  fn)m  Xevada  district,  gave,  respectively,  by  assay,  per  ton — first, 
g^old,  93  08 ;  silver,  $3  41 ;  second,  gold,  $11  90 ;  silver,  81  13. 

The  gideiia  coutains  probably  little  or  no  gold ;  at  least,  assays  have 
not  discovered  more  than  a  "  strong  trace  "  in  such  pieces  of  galena  ore 
ascf)ntained  no  visible  copper  or  iroa  pyrites.* 

In  Colorado,  as  in  other  countries,  it  has  been  found  that  the  gold 
is  not  uniformly  distributed  throughout  the  ore,  nor  the  ore  throughout 
the  veins.  There  are  rich  and  i)oor  streaks ;  and  of  two  pieces  taken 
from. the  same  mine,  one  may  be  many  times  richer  than  the  other, 
thoii;;h  the  eye  is  able  to  detect  no  difterence  between  them.  It  has 
often  bei»n  siiid  that  the  Colorado  gold  ores  grow  richer,  as  a  general 
nile,  with  increasing  depth;  but  this  is  not  true,  though  such  has 
been  tlie  case  in  a  few  instances.  Neithercan  Isatisfymyself  of  theexist- 
ence  of  a  zone  of  "cap rock"  or  baiTcn  vein-stuli'  extending  alcmg  tlie 
rein  at  or  near  the  water  level.  It  seems  rather  that  the  miners  call 
evi»ry  body  of  barren  rock  "cap;"  and  that  one  is  quite  as  likely  to 
get  out  of  the  cap  by  drifting  as  by  sinking.  The  regularity  ot  **  chim- 
neys," or  bodies  of  rich  ore  in  the  veins,  also  seems  to  nje  a  matter 
ot  some  doubt. 

For  the  extraction  of  the  gold,  the  common  stamp-mill  process,  with 
ftmalgamation  in  battery  and  upon  copper  plates,  is  almost  exclusively 
employed,  although  it  is  generally  admitted  that  only  a  portion  of  the 
[>reei<ms  metals  is  sjxved  in  this  way.  Amalgamation  is,  however,  the 
July  method  l)y  which  the  low-grade  ores  can  be  made  to  pay.  The  cost  of 
this  treatment  is  less  than  $5  i>er  ton,  and  for  the  surface  ores  it  must 
^  highly  recommended,  as  it  accomplishes  for  them  all  that  is  needed, 
n  the  cheapest  i>ossible  manner.  The  complete  failure  of  the  stamp- 
nills  in  1863  and  18G4,  when  the  surface  quaitz  was  worked  out,  and 
te  pyrites  reached,  was  without  doubt  hirgely  owing  to  the  inexperience 
rfthe  mill-men  ;  for  the  miners  have  now  returned,  after  an  interval  of 
"wkless  and  disastrous  experiment,  to  the  old  process,  which  they  ope- 
rate profitably,  in  si)ite  of  the  refract^^ry  ores.  Skilled  workmen  and 
greater  dis<!ipline  and  care  in  the  mills  have  undoubtedly  assisted  this 
■wnlt.  Yet  it  seems  to  me  that  greater  efficiency  could  be  attained  with 
:he  macliinery  now  in  use  than  is  actually  the  case.  The  strong  and 
latum!  reaction  in  Colorado  against  new  processes,  Irom  which  the  Ter- 
ritory has  suftered  so  much,  has  gone  so  far  as  to  make  the  mill-men 
>l)8tinately  refuse  to  adopt  even  the  well-proven  ai)paratus  of  other 
fegitMis.  In  the  matter  of  tlie  si)eed  of  stamps,  there  is  a  singular  pre- 
iwlitc  ill  favor  of  very  low  rates.  I  have  frequently  seen  steam-batteries 
Reared  to  run  at  18  drops  per  minute,  and  the  average  speed  is  not  greater 
than  :io  to  .30.  In  other  districts  of  the  West,  stami)s  of  equal  weight  are 
fnii  genenilly  at  (>0,  and  frequently  as  high  as  100  droi)s  i)er  minute. 
Ibe  reasons  given  by  tlie  Colorado  mill-men  are  plansibUs  but  they  do 
Dot,  ill  my  o[»inion,  meet  the  case  fully.  A  recent  article  in  the  Central 
City  Ke^pBter,  presenting  their  side  of  the  question  with  al)ility  and  in 
ftii t»X(ellent  spirit,  will  be  quoted  in  the  next  chapter. 

The  process-mania,  commencing  in  1804  and  lasting  till  18(i7,  was 
^eof  the  main  causes  which  damaged  the  reputation  of  the  mines  to 
"Ofli  a  (h'gree  that  the  country  was  nearly  ruined  by  the  reaction.  Ui)on 
ttefii-st  failure  of  the  stamp-mills,  people  came  to  the  conclusion  that 


*Tliw  fact  is  reportwl  by  Mr.  A.  Woltere,  now  snpcTintciuleut  of  tho  BakiT  mill, 
^t  (fiK)ri^town,  but  formerly  pmcticinjj;  as  a  mining;  cii<j:iiieer  and  iiiotalliir^ist  in 
'^tral  City  muL  G<M>rgetown.  *  I  have  acknowleiljxod  my  indebtedness  to  this  j^entle- 
^ti  oil  A  furoier  p&gc;  but  I  desire  to  say  hero,  that  a  *lar«;e  portion  of  this  Heetion 
*  Imml  npoQ  tlie  extremely  foil,  intoUlgent,  and  nccurate  notes  furnished  by  him. 
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the  ores  must  be  roasted,  before  tbe  gcold  could  be  amalgamated.  One 
iuveution  for  this  pur[)ose  followed  anotlier;  demlphurization  became 
tbe  Abracadabra  of  Ibe  new  alchemists ;  and  millions  of  dollars  were 
wasted  in  s[»eeulations,  based  on  the  sweepiuj^^  claims  of  i)erfect  success 
put  forward  by  deluded  or  deluding  proprietoi's  of  patents.  The  Jimoont 
of  money  lost  in  actual  experiments  was  much  less;  but  it  was  consid- 
erable, and  a  great  deal  of  it  might  have  been  saved,  if  the  subject  had 
been  carefully  investigated  by  a  commission  of  experienced  men,  instead 
of  being  left  to  isolated  experiments,  conducted  by  iutei'ested  paities,aiid 
observed  and  recorded  by  good-natured  newspaper  reporters  or  "awe- 
struck greenhorns.  The  intelligence  of  the  persons  managing  tbe  min- 
ing companies  can,  in  some  cases,  only  be  vindicated  at  the  cost  of  their 
honor.  In  many  instances,  a  little  excitement  about  the  reported  suc- 
cess of  a  new  process  gave  Just  the  assistance  re^juired  to  put  lifeiuto 
the  stock-market,  and  enable  overloaded  holders  to  relieve  themselves. 
The  premature  exultation  of  the  inventor  and  his  assignees,  before  any 
working  tests  on  an  adequate  scale  had  been  made,  and  the  haste  with 
which  a  complete  success  was  usually  announced,  before  an  impartial 
and  disinterested  observer  would  have  dared  to  draw  such  a  conclusion, 
were  suspicious  elements  of  many  such  undertakings;  and  the  wretched 
consequence  of  the  whole  matter  was  a  failiu^e  of  many  companies,  and 
the  partial  or  complete  suspension  of  ol)eratioii8  on  the  part  of  some. in- 
fluenced by  the  hope  that  others  might,  at  whatever  cost  of  failure  aud  dis- 
aster, finally  solve  the  problems  involved,  and  thus  point  out  the  safe  road. 
In  surveying  the  record  of  these  unfortunate  years,  one  is  impressed  with 
the  conviction  that  a  short-sighted  sellishness  and  lack  of  harmoniousco- 
operation  has  been  one  of  the  great  causes  of  unne^jessary  exi)enditure  of 
time  and  money.  One  portion  of  the  mining  community  engaged  in  ex- 
periments, the  true  results  of  which  were  rarely  made  known  in  a  fora 
to  be  useful  to  other  incpiirers,  and  another  portion  passively  waiting 
till  the  desired  benefit  should  drop  into  their  mouths — this  was  an 
antithesis  almost  fatal  to  general  progress.  Yet  progress  was  undoubt- 
edly achieved,  and  there  are,  I  believe,  abundant  materials  for  a  treatise 
on  the  methods  of  extracting  gold  from  sidphuretted  ores,  only  needing 
careful  collation  and  digestion.  Upon  this  labor  I  have  been  for  some 
time  engaged;  and  I  hope  to  consider  this  subject  as  a  whole  and  at 
length  in  my  next  annual  report. 

Another  cause  of  failure  in  former  years  was  the  outrageous  value 
placed  upon  undeveloped  ijiining  property.  This  was  only  |>ossible  by 
\irtue  of  general  ignorance  on  the  subject  of  the  difficulties  to  be  en- 
countered. The  prevailing  belief  that  all  the  mines  in  a  district  were 
equally  good,  and  that  the  amount  of  profit  to  be  reasonably  expected 
might  be  calculated  at  once  from  the  dimensions  of  the  lode,  reduced  to  tons 
of  rock,  multiplied  by  the  assay  value  of  specimens,  and  diminished  by 
a  trifiing  amount  as  ''expenses,"  led  to  great  looseness  of  management 
The  anticipated  magnificent  gains  would  cover  all  minor  extrawgmices; 
so  capital  was  wasted;  stock  was  watered;  large  salaries  and  high  wage* 
were  paid,  without  a  thoughtof  the  inevitable  result.  Now,all  these  things 
have  been  changed.  Large  sums  are  no  longer  paid  for  tine  mere  chance 
to  mine,  and  the  business  is  administered  as  any  other  should  be,  with 
care  and  economy. 

Moreover,  the  miners  of  Colorado  were  inexperienced  in  deep  mining; 
and  they  made  sad  work  with  it  at  first.  Even  now  there  are  few  well- 
opened  mines  in  the  Territory.  The  prevailing  deficiency  is  in  prepared 
stoping  ground,  permitting  increased  production.  There  are  too  xoxsj 
companieSy  too  many  shafts  on  the  same  vein,  and  the  levels  anflB- 
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uently  too  xylose  together.  These  evils  were  formerly  much  greater, 
nd  combined  with  those  already  mentioned,  and  the  rebellion,  the  In- 
ian  troubles,  and  the  long  and  severe  drought,  they  account  for  the 
?m]K)niry  depression  in  mining  industry. 

On  the  other  hand,  there  is  abundant  evidence  that  the  mines  them- 
elves  are  not  to  blame.  I  am  sometimes  even  surprised  that  they  have 
ielded  so  much  as  they  have ;  they  will  prove  equal  to  those  of  any  other 
ountry.  Mining  is  a  business,  i'uil,  at  best,  of  difficulties  and  risks;  and 
:  is  the  part  of  wisdom  to  secure  at  the  outset  as  many  of  the  chances 
s  human  foresight  can  perceive,  or  human  skill  control  When  a  man 
ngages  in  this  business  with  all  the  chances  against  him,  it  requires  no 
roplict  to  foretell  the  result.  Among  the  mines  which  never  did  pay 
nd  nev<»r  will,  I  unhesitatingly  include  those  that  have  no  existence, 
here  have  been  in  Colorado  a  great  many  Hamlets  with  Hamlet  left 
nt.  It  need  not  be  said  upon  what  shoulders  the  blame  should  fall. 
'eriiai)s  it  is  about  equally  divided.  If  eastern  speculators  have  badly 
omt  tlHMr  lingers,  sbme  of  the  miners  have  been  well  plucked  in  re- 
mi.  It  is  but  seldom  that  sympathy  is  required  for  either  side.  All 
[>eeulation  aims  at  getting  a  thing  for  less  than  it  is  worth,  and  selling 

for  more ;  and  pure  mining  speculation — the  system  which  looks  not 
>  the  steady  development  of  a  country,  but  to  shutiiing  ott*  the  burden 
f  it^  develoi)ment  upon  successive  shoulders — is  not  deserving  of  suc- 
»8.  The  purclniser  of  stock  in  one  of  these  paper  companies  is  only 
osions  to  raise  the  value  of  the  stock  and  get  rid  of  it;  and  often  he 
I  a  f(M>l,  l)ecanse  he  tried  to  be  a  knave  and  failed.  It  is  like  the 
pocket-book''  game  in  our  eastern  cities.     If  the  stranger  upon  whom 

is  tried  is  a  thoroughly  honest  man,  it  fails ;  but  if  he  is  just  sharp 
Dongh  to  pay  twenty  dollars  for  the  chance  of  getting  a  hundred  out 
f  the  po<'ket-book  skillfully  left  for  him  to  find,  he  falls  a  prey  to  his 
rn  acuteness  and  unscrupulousness,  and  we  do  not  pity  him  wlien  his 
rile  turns  out  to  be  brown  paper,  tipped  at  the  ends  with  counterfeit 
otes. 

To  the  important  questions :  "  How  came  those  mines  that  once  were 
rofitable  to  fail  I  What  is  the  secret  of  the  present  success  of  others  f 
low  (ran  many  now  idle  be  restored  to  an  active  and  fruitful  condi- 
onf  there  are  no  general  and  universal  replies.  We  might  as  well 
sk  why  one  merchant  fails  and  another  succeeds.  Some  merchants 
liu  themselves  by  their  own  extravagance  and  incomi>etency ;  some 
nbark  in  a  business  in  which  failure  is  a  foregone  conclusion,  circum- 
tances  being  from  the  outset  against  them.  If  weconsider,  however,  the 
wxim,  abundantly  illustrated,  that  bad  management  will  ruin  any  mine, 
owever  valuable  it  may  be,  we  may  say  with  confidence  that  bad  manage- 
wnt  has  done  more  to  injure  mining  in  Colorado  than  all  other  causes 
Jgether.  And  this  bad  management  has  been  four-fold — in  laws,  in  the 
itraction  of  ores,  in  the  reduction  of  ores,  and  in  general  finance.  Here, 
»,  the  l|bime  must  be  divided.  1  ncompetent  agents  have  doubtless  wasted 
Mmey,  but  they  have  generally  acted  under  advice.  Scientific  men,  so 
ailed,  have  made  stupendous  mistakes  of  judgment;  but  they  have  been 
BTpasseil  by  the  blunders  of  practical  men,  so  called.  The  scientific  men 
itiioiit  pnictice  and  the  practical  men  without  science,  the  honest  men 
ithout  cai>acity,  and  the  smart  men  without  honest^',  have  done  so 
Qch  to  destroy  the  mining  industry  in  Colorado,  that  the  very  fact  of 
Mx>ntinniHl  existence,  after  so  terrible  a  trial,  is  proof  of  its  inherent 
taHty  and  fntnre  prosperity.    This  year  marks  theliew  era  of  mining 

Colorado.  The  old  spirit  of  idleness  and  speculation  has  x)assed 
''ay.    The  new  spirit  of  labor  and  economy  has  sprung  into  power.    It 
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is  beginniug  to  be  recognized  that  the  men  to  develop  the  resources  of  a 
country  are  the  men  who  live  in  it ;  that  the  foundation  of  wealth  is 
labor,  and  that  only;  that  capital  is  only  the  hoarded  labor  of  the \m, 
loaned  to  tlie  labor  of  the  future ;  and  that,  under  all,  before  ull,  above 
all,  if  there  is  to  be  progress,  there  must  be  work ! 

The  (hiys  are  passed  in  which  mere  high-flown  compliment  or  vajrue 
prophecies  of  gain  could  satisfy  the  people.  Out  of  the.  stern  lessonsot 
the  exi)erieDce  of  the  last  six  years,  they  have  gained  a  knowledge  ot 
the  dillicnlties  with  which  they  have  to  cont^^nd;  and  any  man  who 
evinces  an  intelligent  perception  of  those  difficulties,  and  professes  the 
ability  to  suggest  any  meansof  assistance,  will  command  their  attention 
This  IS  the  dose  of  the  era  of  seltish,  reckless,  individual  activity,  in 
which  every  iniui,  whether  miner,  merchant,  or  rauchero,  sought  only  to 
make  (piickly,  by  fair  means  or  foul,  a  fortune  for  himself,  and  thea 
escape  from  the  country.  Colorado  is  now  tilling  up  with  men  whowewii 
to  stay,  and  desire,  theretbre,  honorable  reputations  for  themselves,  and 
good  ordtT  and  prosperity  for  the  community. 

It  should  be  pointed  out,  and  it  is  susceptible  of  the  clearest  proof, 
that  the  general  impressions  of  the  miners  concerning  the  supiwised  im- 
mense profits  of  reduction  works  are  entirely  erroneous.  The  smelting 
works  at  Georgetown  were  unable  to  carry  on  business  profitably,  even 
when  receiving  the  large  price  of  $100  per  ton  for  the  treatment  of  ciw- 
tom  ores.  Huepeden  and  Stewart  are  unable  to  underbid  each  other, 
because  a  comi)etition  at  pres<mt  would  ruin  both.  It  is  very  easy  to 
peep  in  at  the  door  of  a  met4illurgical  establishment,  count  the  number 
of  workmen,  estimate  the  consumption  of  fuel,  and  dexiide  that  the  pro- 
prietor must  be  mjiking  one  hundred  per  cent,  on  his  investment;  but 
in  a  country  where  capital  commands,  ou  go6d  security,  twenty-tive  to 
thirty-five  i)er  cent.,  the  management  of  a  business  requiring  capital  i* 
cumbered  with  a  thonsand  expenses,  not  appreciated  except  by  the  pro- 
prietor. Every  delay  for  lack  of  ore  or  by  reason  of  repairs  is  a  double 
loss.  The  shipment  of  bullion  is  costly.  Materials  are  moiv  than 
costly.  Mr.  Huepeden,  during  my  visit,  huntesd  through  Denver,  Cen- 
tral, Georgetown,  and  other  i)laces,  in  vain,  for  a  single  article— merely 
round  bar  iron  of  a  certain,  very  ordinary  size,  for  bolts.  When  ore  is 
purchavsed  by  assay,  as  at  Hill's  works  in  Black  Hawk,  a  new  and  mort 
oppressive  expense  is  added.  Professor  Hill  not  unfrequently  waits  six 
months  for  his  returns  from  ores  for  which  he  pjiid  in  cash.  In  view  of 
all  these  circumstances,  I  do  not  hesitate  to  say  that  not  one  of  those 
who  grumble  so  loudly  at  the  extortion  of  the  owners  of  reduction 
works  would  be  satisfied  with  the  rat<5  of  profit  upon  capital  invested 
which  those  works  have  realized.  To  all  this  add  another  circumstance, 
the  forc^  of  which  is  overwhelming.  So  long  as  comiiaratively  little 
capital  has  been  invest-ed  in  mines,  the  miners  are  not  held  to  i)ersever- 
anc^  by  any  particular  tie.  A  temporary  discouragement,  or,  still  more 
frequently,  a  new  and  promising  discovery  in  some  other  region,  and  a 
consequent  stampede,  may  half  depopulate  a  district,  and  completely 
dry  np  those  little  sources  of  the  supply  of  ores,  the  aggregate  of  which 
would  i)erhaps  furnish  a  respecjtable  basis  for  reduction  works.  The 
miner  takes  his  pick  and  shovel  and  sets  forth  to  seek  his  fortune, lead- 
ing nothing  behind  more  valuable  than  an  old  windlass  or  a  hole  in  the 
ground.  But  furnaces  and  cylinders  and  he^we  machinery,  and  costly 
foundations,  and  dams,  and  flumes,  cannot  be  so  transplanted.  The 
owners  of  such  works  are  therefore  situated  in  some  degree  as  was  the 
Atlantic  Telegraph  Company  wheb  the  new  cable  first  bc^u  to  worksnc- 
cessfully.    Burdened  with  the  gi*ea t  outhay  of  constmctioni  and  uucertaio 
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m  long  their  prosperity  might  continue,  they  were  obliged  to  establish 
gh  rates  at  first ;  bnt  these  rates  were  reduced  as  the  risks  grew  less, 
id  the  prospects  of  the  future  become  more  certainly  assured. 
The  sum  of  the  whole  matter  is  this :  Ihe  owners  of  reduction  works 
Colorado  (outside  of  ordinary  stamp-mills,  to  which  I  do  not  now 
fer)  have  a  right  at  present  to  large  profits ;  yet  they  are  not  realizing 
much  as  the  capital  they  employ  would  bring  in  other  ways.  Their 
isiness  will  be  more  profitable,  even  at  lower  rates,  when  the  produc- 
m  of  ore  has  become  regular  and  abundant;  and  the  cure  for  existing 
ils  is  not  the  establishment  of  competing  works,  but  the  more  system- 
ic and  persevering  development  of  the  mines.  There  is  capital 
ough  in  the  Territory  itself,  without  drawing  on  the  East  to  produce 
is  result.  Money  was  fi*eely  subscribed  in  Denver,  the  other  dfiy,  to 
ck  up  an  old  claim  to  a  mine  which  had  been  made  successful  by  par- 
is  who  innocently  infringed  (if  indeed  they  did  infringe)  on  the  earlier 
jhts  of  a  discoverer  who  had  long  since  abandoned  his  little  pit.  In 
der  words,  money  can  be  had  for  piratical,  destructive  litigation,  which 
withheld  from  regular  and  fruitful  industry.  This  brings  us  to  another 
11  already  active  in  Colorado.  The  old  set  of  miners  are  to  a  large 
tent  departed,  but  they  have  left  a  legacy  in  their  abandoned  coyote- 
les  which  occupy  the  places  where  more  "sober  and  persevering  men 
raid  now  gladly  expend  their  energies.  But  no  sooner  does  any  one 
sate  a  mine  and  begin  its  development  in  earnest,  than,  on  the  first 
ken  of  success,  the  phantom  of  a  former  claimant  starts  from  the 
adowy  past  and  clutches  at  the  fruit  of  his  toil.  Every  district  in 
e  West  that,  after  its  fever  and  chill  of  speculation,  wakes  to  new  and 
rioos  activity,  finds  this  incubus  on  it. 

The  bullion  export  of  Colorado  during  the  year  ending  July  1, 1869, 
near  as  can  be  ascertained  from  the  books  of  Wells,  Fargo  &  Co., 
Bounts  to — 

M $2, 500, 000 

Iver 370, 000 

If  we  add  the  amount  of  bullion  shipped  in  the  shape  of  copper 
atte  by  Professor  Hill,  worth  probably  $200,000,  the  value  of  the  rich 
ileoa  ores  shipped  to  New  Jersey  for  treatment,  equal  to  8100,000,  and 
laily,  the  amount  of  bullion  taken  East  by  private  parties,  estimated 
;  $3o,000,  we  obtain  as  a  total  amount  of  precious  metals  produced  by 
le  Colorado  mines,  the  sum  of  $3,200,000  in  coin. 
For  the  next  six  months,  from  July  1  until  December  31,  I  estimated 
le  amount  of  bullion  likely  to  be  produced — 

dW $1, 500, 000 

ilver 300, 000 

Together 1 ,  800, 000 


This  estimate  was  made  in  August.  It  is  now  safe  to  say,  that  the 
•oHioD  product  of  the  year  1809  amounted  to  $3,800,000.  The  governor 
f  the  Territory  puts  it  at  least  a  million  higher;  but  that  figure  Avill  be 
H)re  accurate  if  applied  to  the  jjrobable  product  of  1870. 
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CHAPTER  LII. 

GILriN  COUNTY  AND  THE  GOLD  MINES. 

* 

Mining  in  this  coiinty  luas  so  decidedly  improved  duriii*?  the  past  year 
that  it  limy  be  said  to  be  at  present  in  a  more  prosperous  and  proiiiisJDg 
condition  than  ever  before.  During  the  winter  of  ISGH-'GO,  more  stamps 
Mere  running  and  more  gold  was  produced  than  in  any  former  year  at 
the  8;ime  time.  With  the  openinj?of  s[»riug,  ojienitions  were  at  once  in- 
creasiHl,  and  already,  in  May,  over  800  stamps  were  running,  and  during 
that  month  8200,000  of  builion  was  shii)ped.  In  August,  the  niouthlj 
gohl  shipment  annmnted  to  8394,(i00,  not  inchiding  the  pmduct  troB 
Professor  Hill's  smelting  works.  I  have  already  discussed  thecansesof 
the  great  depr(»ssion  of  the  mining  industry  in  the  whole  Territoiy 
during  18Gr>,  180G,  and  1807.  The  Gilpin  County  mines  were  at  once  the 
most  disastrously  ati'ected  and  the  lirst  to  recover. 

The  (H)untry  rock  of  this  belt  is  gneiss  or  gi^anite,  in  which  the  voins 
occur  as  true  fissures.  The  surface  is  mountainous,  intersected  with  nu- 
merous deep  canons  and  gulches,  in  one  of  which  Central  City  is  situ- 
ated with  ]>lack  Hawk  below  it  and  !Nevada  above.  The  foi-ests  which 
once  covered  the  hills  havcbeeu  long  ago  cut  away  in  the  vicinity  of  th 
mines. 

The  aold  veins  have  a  general  northeast  and  southwest  coui*se.  Tb<y 
vary  in  width  irom  a  few  inches  to  10  or  15  feet.  Two  feet  isuotn 
uncommon  width  for  the  "pay  rock."  The  minerals  com])Osing  the 
ores,  so  far  as  they  are  connected  with  mining,  have  been  mentiouedii 
the  foregoing  chapter.  The  gangue  is  quartz  with  a  quickly  weathering 
feldspar.  The  oxidized  and  decomjiosttd  surface  rock  exti^nds  sometimee 
70  or  SO  feet  below  the  surfoce.  It  is  light  and  porous,  consisting  of  i 
skeleton,  as  it  were,  of  quartz  from  which  the  pyrites  and  feldspar  have 
been  decomposed  and  partially  removed.  Below  this,  the  vein  is  8om6 
times  found  to  be  barren  or  pinched  for  a  considerable  distance,  evente 
tbe  depth  of  200  or  300  feet.  This  is  called  the  "  cap,^  but  its  occm^ 
rencc  is  a  matter  neither  of  certainty  nor  of  regularity,  and  the  name 
itself  is  vaguely  applied  to  all  vein  material  that  does  not  pay  for  miuinj^ 

Some  of  the  principal  lodes  have  been  traced  for  considerable  dS- 
tances,  as,  for  instance,  the  Gregory,  liates  and  Hunter,  Mnnunoth,  Bob- 
tail, Gregory  second,  and  Gunnell,  at  Central  City,  and  the  Gaitliner,  \ 
with  its  extensions,  the  Mercer  County,  and  extensions,  and  the  Biff-  : 
roughs,  at  Nevada.  The  difficulty  of  identifying  the  continuations  of 
veins  is  enhanced  by  the  i)ropensity  of  locators  to  give  a  new  name  te  ■ 
each  discovery,  assuming  it  to  be  an  entirely  new  lotle  until  thecoutraiy  \ 
is  proved.  This  proof  must  be  furnished  either  by  actual  continuoai  , 
tracing  or  by  the  sinking  of  shafts  fr(»m  one  claim  to  the  other  at  inter-  ! 
vals  of  not  more  than  50  feet,  and  the  <liscovery  of  the  lode  in  eacfc  ; 
shaft.  A  notion  which  formerly  obtained,  that  the  intervention  of  nm-  ; 
ing  water  always  cuts  oft'  a  vein,  has  led  to  the  application  of  diffcreni 
names  on  both  sides  of  each  stream  crossed  by  the  lodes.  The  followini 
descriptitm  of  the  most  important  gi'oups  of  nunes  shows  the  small  space 
into  which  they  are  condensed  and  the  intricate  relations  of  boundarke 
and  titles,  as  well  as  the  multiplied  proprietorships,  which  form  so  gwi* 
a  hinderance  to  the  success  of  mining.  This  description  is  taken  main!^ 
from  the  letters  of  a  very  intelligent  con-espondent  of  tho  Engineering 
and  Alining  rJournal,  (A.  D.  H.,  jr.,)  which  1  have,  however,  altered li 
my  own  views  or  observations  dictated. 

•  The  Gregory  lode  was  the  lirst  discovered  in  this  region,  the  fliMl^ 
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ieiDgJohn  H.  Gregory,  who,  in  1859,  followed  up  the  creek  until  he 
band  the  vein.  It  has  been  trjiced  on  the  east  nearly  or  quite  to  Chase 
lolob.  Thence  it  runs  westerly  over  the  sununit  to  Bates  Hill,  down  to 
\tegory  Gulch,  and  up  Gregory  Ilill  to  the'Mainuioth  lode.  The  Bissell 
idelitfs  been  supposed  by  some  to  be  a  continuation  of  the  Gregory 
grood  tbe  M<immoth.  The  Gregory  hiis  never  been  worked  to  any  ex- 
otuu  Bates  Hill,  and,  indeed,  of  the  fourteen  old  companies  possess- 
ff  cLuuis,  only  three,  the  Smith  &  Parmelee,  the  Briggs,  and  the  Bhick 
Bwk,  are  now  engaged  in  active  operations,  while  a  fourth,  the  Con- 
lidated  Gregory,  is  merely  raising  ore  enough  for  the  mill  while  wait 
ffforan  assessment  to  sink  their  shaft  deeper.  The  general  direction 
the  Gregory  lode  was  given  me  as  4(P  north  of  east,  and  the  average 
pin  the  shaft  of  the  Git^gory  Consolidated  as  8(P  south.  At  the  No. 
hit  of  the  Black  Hawk  Company,  the  Foote  &  JSiinmons  vein  branches 
:  on  the  north  side,  running  in  a  westerly  direction  and  dipping  to  the 
rth.  This  vein  to  the  east  of  the  shaft,  under  the  title  of  the  Briggs 
ile,  coincides  with  the  Gregory  at  the  surface,  but  separates  on  get- 
igsome  distance  down ;  but  here  there  is  a  disputed  point  as  to  which 
properly  the  Briggs  and  which  the  Gregory  vein,  one  party  claiming 
e  Briggs  and  the  other  the  Gregory,  as  the  more  southerly  (and  the 
Aer)  of  the  two ;  that  is,  one  claims  that  the  Foot  &  Simmons  crosses 
e  Gregory,  the  other  that  it  does  not  cross.  The  work  now  being  done 
to  the  east  of  the  junction,  and  on  both  the  Briggs  and  Gregory 
ite  have  be^^n  sunk  over  500  feet,  and  good  ore  is  still  found  at  the 
test  depth  in  large  quantities. 

Korthwest  of  the  Gregory,  up  Gregory  Gulch,  the  next  vein  which 
tracts  the  attention  is  the  Bates,  which  runs  nearly  parallel  with  the 
Mgory.  This  commences  on  the  east  at  Chase  Gulch,  crosses  Bates 
Bland  Gregory -Gulch,  and  runs,  now  as  the  Bates  and  Hunter,  and, 
rther  along,  as  the  German,  up  Mammoth  Hill  to  near  the  Mammoth 
le.  On  this  vein,  which  has  been  w^orked  in  places  to  the  depth  of 
i  to  300  feet,  and  on  which  some  ten  companies  own  property,  the 
ites  and  Baxter  claim  is  being  worked  on  a  lease,  the  Union  Com- 
iny  k  oi)erating,  and  some  work  is  going  on  at  the  German  ;  otherwise, 
li«  quiet.  This  lode  seems  to  carry  more  galena  than  the  preceding, 
Wi  it  otherwise  resembles.  Following  up  Giegory  Gulch,  there  is  on 
tesUill  another  lode  which  is  not  being  worked,  although  traced  on 
Beast  beyond  the  summit  of  the  hill  and  on  the  west  to  the  gulch, 
i  apparently  running  into  the  Bates  and  Hunter.  I  could  not  ascer- 
1  anything  detinitely  about  this  vein,  but  was  informed  that  it  was 
led  the  Molasses  in  part  and  the  Morgan  in  part,  and  that  some  ^^  sharp 
ctice^  and  bad  mining  had  caused  it^  abandonment.  The  la^t  vein 
Bates  Hill  is  the  Gregory  second ;  this  runs  from  Gregory  Gulch  up 
rthe  hill,  and  has  perhaps  been  traced  east  as  far  as  Chase  Gulch, 
possibly  beyond  this.  No  work  appears  to  be  going  on  upon  this  lode. 
»ut  op[M)8ite  the  Gregory  second  on  ^lammoth  Hill  is  the  U.  P.  B. 
I,  owned  by  one  party.  This  is  worked,  and  pays  well.  But  there 
Huit  with  the  Kipp  and  Buell,  a  comi)any  owning  a  lode  further  u]) 
bill,  the  Kipp  and  Buell  claiming  that  the  westerly  end  of  the  U.  P.  K. 
i  into  and  coincides  with  their  vein,  while  the  other  party  claim  that 
can  tnu?e  the  Kijipand  Buell  vein  crossing  theirs  and  running  more 
le  east.  The  matter  is  before  the  court  and  will  remain  there,  un- 
)tedly,  some  time.  The  U.  P.  E.  appears  to  run  more  nearly  north 
south  than  the  neighboring  veins,  quite  a  number  of  which  it  cuts, 
to  descend  neai*ly  perpendicularly, 
lie  Manunoth  lode  runs  over  Mammoth  Hill  about  east-northeast  and 
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west-soutbwest,  being  trarcd  on  the  west  nearly  to  Spring  Gulcb, 
being  genenilly  supposed  to  be  on  the  east  of  the  same  vein  as  the 
tail.  It  is  of  greater  width  than  most  of  the  veins,  and  ia  tilled  wi 
compact  mass  of  coarse  pyrites,  which,  however,  as  far  as  worked,: 
too  poor  in  gold  to  pay,  although  one  or  two  paities  are  still  siakiii 
the  lode  in  hopes  of  finding  better  ore  bellow.  The  Bobtail  runs  neurit 
and  west  with  a  small  dii)  to  the  south,  and  is  claimed  to  be  the  ri( 
of  Jill  the  veins  just  around  Central.  Most  of  the  mines  are  dix)wne< 
at  pivsent ;  the  Bobtail  and  the  Sensenderfer  are  at  work,  but  od! 
the  upper  part  of  the  load  on  account  of  the  water.  An  effort  is  I 
made  to  consolidate  the  various  companies  owning  claims.  Tlie 
north  of  the  Bobtail,  and  lower  down  on  Bobtail  Hill,  is  suppo» 
run  into  the  last  named  vein  and  with  it  to  form  the  Mammoth 
The  last  of  the  lodes  at  Central  to  be  mentioned  here  is  the  GuuDt 
Nevada  Mountain,  running  nearly  east  and  west  and  dipping  t 
south.  On  this  once  famous  lode  no  work  is  being  done  at  i)i'esenl 
property  having  passed  into  the  hands  of  stock  companies,  which, 
general  thing  here,  have  proved  to  be  failures. 

At  Nevada  the  principal  lode  is  the  Burroughs,  which  has  l>eeu 
thoroughly  developed,  perhaps,  than  anj'  other  vein  in  the  counti^ 
with  a  bett4>r  average  i)roduction.  It  runs  nearly  east  and  west  with 
to  the  south,  and  has  been  traced,  apparently,  for  a  veiy  cousiderablt 
tance.  The  vein  has  been  worked  for  a  length  of  about  2,400  feet 
depth  varying  from  220  to  over  000  leet,  the  deei)est  workings  ben 
the  Ophir  mine,  where  two  shafts  have  been  sunk  575  and  0.J5  fee 
si)e(»tively.  The  *'  surface  (piartz'^  appears  to  extend  down  about  liO 
quite  regularly,  but  the  **cap  rock'' very  irregularly,  from  125  to 
feet  iVom  the  top.  The  ore  at  the  h)west  depths  does  not  ajipear  as 
as  above,  at  least  at  ]Hesent,  and  either  for  this  or  for  other  reasons  li 
of  the  mines  are  doing  but  little  work. 

Nearly  parallel  with  the  Burroughs  run  the  Gardiner  and  the  M< 
County  veins.  Th<»se  are  doing  but  little  although  one  or  two  n 
are  i)rospering.  The  Flack,  on  the  westerly  termination  of  the  Mi 
County ;  the  Forks,  on  a  vein  running  across  from  the  Flack  to  th< 
diana,  (a  continuation  of  the  Gardiner,)  and  the  California,  on  the 
of  the  Gardiner  lode,  are  the  most  prosperous  at  present  of  all  at  Ne\ 
Th(^  California  mine  is  one  of  the  handsomest  and  best  worked  in  ( 
rado.  The  engine  shaft  has  been  carried  down  about  475  feet,  i)ai 
lirst  through  about  00  feet  of  surface  (piartz,  thin  through  LSO  fe 
cap  ro(!k,  and  th(»n  reaching  ore  which  yields  in  the  stam]>  mills  tv 
to  fourteen  ounces  of  gold  to  the  cord,  (about  eight  tons.)  To  the 
an  old  shaft,  not  worked  now,  runs  down  05  feet  in  surface  quaitz; 
still  further  east  another  shaft  is  down  about  i:500  feet,  passing  thn 
Ho  feet  of  surface  quartz,  50  feet  of  ore  yielding  about  four  ouni*es  tt 
cord,  and  then  through  the  richer  ore.  Several  drifts  have  lx»en  niu, 
there  is  expos(Ml  a  very  large  amount  of  appaivntly  rich  ore,  (t» 
ounces  to  the  cord.)  The  width  of  the  "i)ay  rock"  is  from  three  to 
feet,  and  some  live  cords  of  ore  are  raised  daily.  Abont  one-tent 
the  ore  is  said  to  be  smelting  or  ilrstdass  ore,  and  worth  $50to< 
to  the  ton.  The  mine  is  very  lucrative  at  present,  acconling  tfl 
accounts. 

The  Prize  and  Copeland  lodes  are  worked  in  one  mine,  at  Nevads 
a  considerable  depth.  Zinc-blende  predominates  in  the  ore.  Acconi 
to  Mr.  V.  Frazer,  mining  engineer,  who  examined  this  mine  in  JhIj 
August,  the  vein  at  the  bottom  of  the  shaft  (below  the  union  uf  the) 
lodes)  is  six  feet  thick,  and  carries  an  18  inch  pay-streak  on  eitier* 
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ierenteen  men  and  two  horses  are  reported  to  raise  21  tons  of  ore 
laily,  supplying  24  stamps  with  second-class  ore,  yielding  six  ounces 
pold  to  the  cord,  while  the  tirst-class  ore  is  said  to  assay  8100  per  ton. 
f  this  is  really  from  the  zinc-blende,  the  occurrence  is  a  remarkable  one, 
>ein*r  contrary'  to  the  general  experience  of  the  district. 

The  Perrin  Mining  Company,  under  the  charge  of  Mr.  G.  A.  Bradley, 
ras  vigorously  pushing  forward  the  opening  of  its  mine,  and  the  con 
traction  of  its  mill,  at  the  time  of  my  brief  visit  to  Colorado.  Mr.  Fra- 
er,  of  Dr.  Hayden's  corps,  visited  the  works  somewhat  later,  and  found 
hem  Just  going  into  operation:  From  his  notes  the  following  account 
I  taken.  The  shaft  of  this  company,  on  the  Perrin  lode,  is  situated  in 
hi«»ell  Gulch ;  it  is  140  feet  deep,  and  shows  the  dip  of  the  vein  to  be  78^ 
ad  the  strike  north  5^  east  at  the  shaft  mouth  ;  but  the  strike  varies 
ith  the  distance  from  the  shaft.  No  good  hanging  wall  has  yet  been 
BQched.  The  mill  owned  by  this  company  is  located  about  a  (pmrter  of 
mile  from  the  shaft-house  in  Russell  Gulch.  There  are  four  compa 
ie«  running  mills  in  the  gulch  above  this  one,  which  purchase  their 
rater  from  the  Consolidated  Ditch  C()mi)any.  This  company  brings 
rater  from  Fall  River,  a  stream  west  of  North  Clear  Creek,  and  the 
apply  it  ati'onls  is  limited,  though  the  use  of  proper  reservoirs  would 
obDoniize  it.  Mr.  Bradley,  however,  has  a  drain  to  Graham  Gulch,  and 
sads  the  water  thus  obtained  to  a  tank  of  1,200  cubic  feet  capacity.  A 
iatern  containing  five  barrels,  attached  to  the  rafters  of  the  mill,  keei)s 
be  stamps  supplied  with  water,  and  is  itself  supplied  by  pumps  from 
be  tank.  To  provide  against  a  faiUu'e  of  this  watcT  sui)ply,  then*  is  a 
eeoml  tank,  of  288  cubic  leet  cai>acity,  placed  at  the  opposite  end  of 
be  mill,  to  i-eceive  the  water  from  the  tail-vsluices.  This  tank  is  une(pially 
firided  by  a  partition  not  (luite  as  high  as  the  sides,  over  which  the 
^aterpoui*s  from  the  smaller  into  the  larger  portion,  thus  clearing  itself. 
Ln  elevator  (ronveys  it  back  to  the  cistern.  In  this  way  the  same  water 
mn  be  use<l  several  times.  The  mill  building  is  40  feet  square,  and 
atains  two  G-stamp  and  two  5-stamp  batteries.  The  stamps  of  the 
bmier  weigh  000  i>ounds  each,  and  those  of  the  latter  450  [>ounds  esuih. 
Pile  former  ai*e  intended  to  drop  25  times  per  minute,  and  the  latter  35. 
Hie  two  5stamp  batteries  are  set  to  one  (tam-shaft,  so  that  they  are 
ilways  nin  together.  The  0-stamp  batteries  can  l)e  run  separately  or 
Qgn^thf'r,  as  desired.  The  pulp  escapes  over  eight  feet  of  coi)i)ers  and 
jfht  and  a  half  feet  of  blankets,  the  latter  b(Mng  wjished,  according  to 
?in'nm stances,  once  in  fifteen  to  thirty  minutes.  The  tailings  are  treated 
Ki  Bartola  pans. 

The  arrangements  of  this  mill  are  highly  judicious;  permanence,  con- 
'^^ienets  and  economy  having  been  unite(lin  a  remarkable  degree.  At 
fte  Siime  time  it  should  be  remarked  that  not  all  its  peculiar  features 
Me  due  to  the  deliberate  planning  of  the  superintendent.  He  has  se- 
rved, at  low  prices,  some  good  machinery,  imported  into  the  Territory 
far  other  and  now  extinct  companies ;  and  the  skill  with  which  he  has 
idapte<l  this  to  his  general  plan  is  to  be  admired,  while  the  selection  of 
k  p:irticular  patterns  is  not  to  be  held  as  an  expression  of  his  im- 
IMitial  judgment,  as  it  would  have  been  exercis(»d  in  ordering  new  ma- 
sWuery.  I  l>elieve  this  to  be  the  secret  of  the  general  use  in  Colorado 
Drfthe  Bartola  pans.  The  Territory  is  full  of  second-hand  ones;  and 
faoice  they  are  emph)ye4l  while  they  can  be  purchased  for  nearly  the 
price  of  old  iron,  although  their  small  capacity  rend(^rs  them  inferior  to 
^  best  California  patterns.  Mr.  Bradley,  however,  finds  their  use  in 
■*•  mill  profitable,  reporting  that  the  three  he  has  already  save  him  815 
^  day,  which  would  otherwise  be  lost  iu  the  tailings. 
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To  the  eixst  and  south  of  the  gold  belt  some  iinpoi'tunt  silver  m 
have  been  discovered,  of  which  the  Coaley,  below  IMark  Hawk,  is 
of  the  most  noted.  From  this  vein,  opened  by  a  tunnel,  shallow  8hi 
and  inclines,  a  largfe  quantity  of  ore  has  been  extracted.  There 
vt^y  rich  streak  in  one  part  of  the  mine,  abounding  in  native  sil 
The  property  was  sold  hist  fall  for  a  large  sum — sut!icient,  I  am  infon 
to  (*xtricate  the  owner  from  serious  embarrassments  resulting  from 
vious  operations  in  the  business  of  reducing  ores,  etc. 

PROCESSES,  PAST  AND  PRESENT. 

As  I  have  remarked,  the  full  discussion  of  the  treatment  of  sol] 
retted  ores  is  reserved  for  a  future  report-.  A  brief  survey  of  the 
cesses  which  have  occupied  public  attention  in  ColoKido,  and  of  tl 
now  in  use,  with  general  comments  upon  their  natuix?,  history  and  vn 
will  not  be  inappropriate  in  the  present  chapter,  and  may  »er\'e  to 
pare  the  way  for  a  future  and  more  thorough  essay. 

KeAth^H  process. — To  Mr.  Ki»ith  belongs  the  credit  of  having  der 
and  introduced  one  of  the  i^jirliest  and  best  substitutes  for  the  i-evei 
atory  in  roasting  ores.  According  to  his  i>lan,  the  ore,  crushed  iu  a. 
crush(»r  and  ball  pulverizer  to  tine*  powder,  was  blown  by  meaus 
fan  into  iuul  through  a  flame,  and  down  an  inclined  flue  beyond,  t( 
posit  itself  in  chambers.  Originally  the  crusher  and  fan  wei-eone 
the  same,  Howell's  centrifugal  crusher  being  employed ;  but  this 
found  impracticable.  The  inventor  claimed  that,  by  this  momeD 
(contact  with  the  fire,  the  ore  w^as  thoroughly  roasted,  the  fine  i)art: 
of  gold  melted  together  to  small  globules,  and  the  volatile  suhsta 
expelled.  Before  the  roasted  ore  was  amalgamated,  it  was  cnidi 
second  time;  and  owing  in  all  probability  to  this  circumstance,  a* 
somewhat  improved  method  of  amalgamation,  the  patentee  was  ab! 
obtain  from  docile  ores  results  a  little  superior  to  those  of  the  com 
stam])-mill.  Upon  really  refractory  ores,  however,  he  failed  to  ae< 
plish  this.  The  cardinal  defect  of  this  method  is  the  attempt  to  d< 
phurize  in  a  reducing  flame,  and  in  a  single  second.  Samples  of  roa 
ore  from  this  process,  tested  by  analysis,  showed,  besides  a  ver>'  I 
sulphate  of  copper  and  oxide  of  iron,  a  large  amount  of  eutiifly  u 
(»om  i)osed  sulphui*ets. 

Crosby  and  Thompson's  ji^oce^s, — In  this  process  a  somewhat  diffe 
ap])aratus  was  used  for  roasting.  It  consisted  of  a  long  cyhnd< 
boiler-iron,  which  n^volved  on  a  hollow  shaft,  perfonited  with  holej 
the  admission  of  air.  A  condensing  chamber,  connwted  with  the 
nace,  served  to  catch  the  iine  dust  carried  off  by  the  draught, and) 
according  to  the  patentee,  such  gold  as  had  been  vaporized  bj'  the  li 
The  fire  was  applied  on  the  outside  of  the  cylinder.  This  piwess 
adopted  by  some  thirty  companies,  and  failed  in  every  instance  toe 
a  couiideU*  desulphurization.  It  was  [)robably  the  most  ruinous  of 
many  experiments  tried  in  the  Territory,  since  so  many  parties  ri? 
so  much  capital  upon  it  b(»fore  its  value  had  been  sufficiently  pro 
The  inventors  themselves  had  gi*eat  faith  in  it,  and  were  the  las 
give  it  up.  As  late  as  18G7  one  of  the  partners  returned  to  Color; 
annoinicing  that  he  had  detected  the  reason  of  the  previous  failure 
amalgamate  the  product  of  the  desulphurizer.  It  was,  according  to  I 
owing  to  an  oxidation  of  the  gold  and  it^  escape  a«  a  brown  ijov 
But  he  c^)uld  not  persuade  the  public  to  try  the  method  by  which  he| 
posed  to  remove  this  imaginary  evil.  This  discovery  of  the  oxid 
gokly  by  the  way,  was  professedly  made,  uot  in  the  amfidgamatoff 
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u  a  very  old  book.  Inventoi'S  would  probably  do  better,  in  studying 
sheuiical  subjects  witb  which  they  are  not  thoroughly  acquainted,  to 
;ake  luiMlern  instead  of  ancient  literature  as  a  guide. 

DiHjge's  demlphurizer. — This  machine  was  exliibited  in  New  York,  and 
[  believe  one  or  two  were  erected  in  Colorado.  It  was  also  a  long  cyl- 
inder, and  the  roasting  was  too  quick  and  too  niucli  excluded  from  the 
lir  ti)  Ik*  thorough.  Mr.  Dodge  patented,  also,  a  jaw-crusher,  which  he 
i?t)nihined  with  rollers  for  liner  i)ulverizing.  The  machine  was  alleged 
tolHMn  its  main  feature  an  infringement  on  Blake's;  but  it  had  one 
interesting  feature,  which,  to  me  at  least,  was  new.  The  jaws  were 
lin«Ml  witli  soft  wrought  iron  instead  of  chilled  cast  iron;  and  it  was 
i^laiined  that  the  plates  lasted  much  longer.  The  combination  with 
rullers  was  not  [)ractical.  It  is  better  to  keep  the  two  sei>arate,  running 
?aeh  machine  according  to  its  capaxnty  and  the  work  required  of  it. 

Kenfn  process. — This  prt>cess  is  claimed  to  effect  a  perfect  roasting. 
rhe  ore  is  mixed  with  brine  and  formed  into  bricks,  which,  after  dry- 
ing, are  jiiled  in  a  kiln  and  burnt.  The  capacity  of  such  a  kiln  was  x)ut 
t>y  tlie  inventor  at  an  incredible  figure.  The  object  of  using  the  salt  is 
Do  prtHliice  soluble  chlorides  of  cop[)er  and  iron,  which  are  to  be  leached 
Mit  of  the  ore  after  roasting.  The  process  is,  therefore,  primarily  a 
5op]x*r- extraction ;  and,  as  such,  closely  resembles  one  tried  in  Ger- 
many, anil  discarded  there  as  impracticable.  The  reactions  may  be 
[Moduced  with  a  single  cake  or  brick  in  the  laboratory;  but  it  is  ex- 
tiVDiely  doubtful  whether  they  can  be  controlled  or  carried  out  on  a 
Ivge  S4*ale.  Theoretically,  the  imperfect  aecess  of  air  in  such  a  kiln 
duNdd  caiisi*,  the  formation  of  insoluble  dinoxide  and  dichloride  of  co^)- 
per,  which  could  not  be  leached  out,  and  which  woidd  conse(iuently 
pioduce  a  very  base  amalgam.  The  large  proportion  of  earthy  gangue 
(quartz,  &c.)  in  the  ore  is  an  element  not  to  be  overlooked,  and  calcuhited 
bo  hinder  the  brick-roasting  from  having  any  effect.  The  repeatcMl  hand- 
Hng  of  the  ore,  in  a  region  where  manual  labor  is  expensive,  is  another 
Qbje<*tion.  Professor  Kent,  of  New  York,  who  suggested  this  process, 
was  ]m»vented  fi'om  carrying  it  out  in  person,  on  a  large  scale;  and 
Ui^  theoivtical  diiticulties,  to  which  I  have  alluded,  were  consecpiently 
never  gr;i])pled  with  by  the  person  who  might  i)erhaps  have  been  best 
preiKinHl  to  meet  them.  A  believer  in  the  method,  however,  atteuqited 
to  employ  it  at  his  own  expense,  and  several  tests  were  made  at  Central 
City,  the  results  of  which  are  not  accurately  known  to  the  public.  It 
lSTeiK>rted  that  the  firat  test  yielded  from  1,200  to  1,500  pounds  of  tail- 
ings alK>ut  two  ounces  of  retort,  which,  however,  when  refined,  was 
Ibuiid  to  contain  00  i)er  cent,  of  copi)er  and  only  10  per  cent,  of  gold. 
This  result  proves  nothing  except  the  insutificiency  of  tlie  oxidation  or 
chloriuation,  and  the  consequent  production  of  a  base  amalgam.  It  is 
iQpiHKsed  that  tlie  ])rocess  is  abandoned. 

UnrtnltCH  process. — It  is  difficult  to  reconcile  the  history  of  this  inven- 
tion with  the  hyi)othesis  of  honesty  on  the  part  of  the  inventor.  The 
•eiTwy  with  which  its  manipulations  were  conducted,  and  the  readiness 
with  which,  after  failure  in  one  place,  it  was  revived  with  the  same 
ipleiidid  promises  in  another,  and  the  immense  prices  exacted  for  its 
**,  in  aulvanee  of  all  practicid  success,  were  not  the  usual  signs  of  a 
fincen*ly  pro|M>sed  inqu'ovement  in  metallurgy.  The  jn'ocess  consisted 
*  an  ex|M>8ure  of  the  ori^  in  vats  to  the  disintegrating  action  of  various 
^mieal  ugeutt»,  among  which,  at  one  time,  were  steam  and  pyroligne- 
^  acid,  from  the  distillation  of  green  wooil,  and  subsequent  treatment 
f^  amalgamation  in  small  pans.  To  the  fine  washing  and  careful  grind- 
^g  in  the  pans  is  to  be  ascribed  the  most  of  whatever  success  attended 
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the  process  in  small  trials.  I  believe  tliti  vats  were  af^erwanl  discanM 
The  pans  ar(»  too  small  and  too  slow  in  operation  to  be  eeouomical. 
This  process,  like  many  others  ecpially  insutlicient,  had  in  its  lavorthc 
fjict  that  nothing:?  is  easier  than  to  ett'ect  a  partial  desnlpliurization  of 
pynt(»s.  Steam,  acids,  heat,  even  exposnre  to  the  we^ither,  in  lad 
anytliin<r  which  produces  any  chemical  change  whatever,  \H^*i\m  by 
iittackin<^  the  sulphuretted  combination.  It  was,  thei-elbiv,  coiDjwrA- 
tively  easy  to  convince*  the  i{:n»oriint  that  a  particular  pr(M*ess  amwi- 
))lished  "Treat  thin*;:s,  the  items  of  cost  and  relative  efliciency  l)eiii«:  kept 
out  of  sijLcht.  It  may  be  sai<l  of  Bartohvs  method  that  it  was  urithtf 
metallurgically  nc)r  economically  successful  on  a  larfje  scale,  and  it* 
[)rincii)al  le<j^acy  to  the  Territory  has  been  a  larp:e  anu)unt  of  whulcsoiw 
exi)erience  and  monj  or  less  useful  second-hand  machinery. 

Mason-s  or  Ilaffan-s  procvHH. — This  consists  in  using  for  roastinj;  a  for- 
nace  similar  to  a  lime-kiln,  which  is  charged  with  30  tons  of  oi*e  in  Imniis, 
to  which  a  gradually  incn^asing  heat  is  ai)[)lie<l,  together  with  Mi[ier- 
heated  steam.  The  whoh^  charge  is  roasttMl  in  24  hours,  and  the  orei< 
then  crushed  and  amalgamated.  It  is  scarcely  |K>ssible  that  tliis pro- 
cess shouhl  ettect  a  complete  desulphurization,  so  long  as  theorcisin 
lumps.  As  to  the  form  of  the  furnace  and  the  use  of  steam,  thoy  are 
not  new,  except  perhaps  in  the  details  of  the  introduction  of  the  stftiin. 
A  similar  furnace  has  been  emj)loyed  in  the  north  of  Europe  for  ralcltt- 
ing  iron  ores,  containing  traces  of  sulphur,  and  also  for  the  pivpanitorr 
roasting  of  certain  silver  ores,  destined  for  peculiar  Hubseciueiit  treat- 
ment. But  it  is  almost  or  (piite  abandoned,  even  for  these  punM)!»«; 
while,  lor  the  di^sulphurization  of  pyrites,  ciii*eful  experiments,  coiidmid 
with  air  alone,  with  steam  alone,  and  with  both  togetlier,  have  H 
to  the  general  conviction  anumg  Euroi>ean  metallurgists,  that  the  lue 
of  steam  does  not  confer  any  advantage.  Mr.  Ilagan,  who  now  repre- 
sents the  i)rocess,  has  recently  renc^winl  experiments  with  it  in  Colorailo, 
and  his  tirst  reports  are  very  sanguine;  but  in  view  of  the  theoretical 
and  historical  objections  above  gi\  cmi,  1  prefer  to  wait  for  more  iiositiw 
proofs  befonj  accejiting  the  claims  of  the  method.  1  may  a<ld  that  the 
German  kiln  for  steam-roasting  had  one  advantage  which  the  America 
inventor  shouhl  borrow;  it  was  continuous  in  its  operation. 

Monnivr^tf  provcini. — This  inventor  roasts  the  finely  pulverized  ore  with 
an  addition  of  10  per  cent,  of  sulphate  of  soda,  anil  a  little  cop[)enis,or 
similar  substances,  in  a  large  mullle  furnaite,  eighty  feet  in  \vng}i^  1 
through  whi(*h  it  is  gradually  worked,  from  the  flue  to  the  iiw-bridj^  : 
The  object  is  to  convert  the  sulphides  of  copi)er  and  silver  into  sol- 
phates;  and  the  roast  is  considered  complete,  when  only  a  small  amoant  ■ 
of  sulphate  of  iron  remains  undecomposed.  By  leaeliing  the  roasted  : 
ore,  the  copiier  and  silver  salts  are  (extracted,  and  then  precipitated  ] 
from  their  solution  by  means  of  metallic  iron  ami  copper.  The  tailiu)!i»  ^ 
containing  all  the  gold,  are  afterward  amalgamated  in  arrastnis  or  | 
pans.  ■ 

The  principal  advantages  claimed  for  the  process  are  thesaWngrf 
fuel  by  the  great  length  of  the  furnace;  the  saving  of  all  the  luihl 
metals,  including  sulphur;  and  the  promotion  of  oxidation  and  desol- 
phurization  by  the  use  of  sulphate  of  soda,  which,  at  the  same  timft 
prevents,  to  some  extent,  the  fornuition  of  insoluble  silver  sidts.  A«l» 
the  saving  of  fu(»l,  it  is  true  that  if  comparison  with  a  common,  short 
muflle  furnace  is  intended,  this  one  nuist  be  more  ei^ononiical;  lMit.oi 
the  other  hand,  it  must  be  acknowledged  that  muffle  furnaces  of  ewiy 
kind  consume  more  fuel  than  those  in  which  the  heat  is  applied  directly 
to  the  ore.    The  alleged  saving  of  all  the  useful  meUUs  is  not  borueuo^ 
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y  fiactB.  Lead  and  zinc,  for  instance,  are  not  saved  at  all,  and  gold  is  but 
Qperfectlj  saved  by  tlie  subsequent  amalgamation.  Silver  and  copper 
re  completely  extracted,  unless  antimony  or  arsenic  is  present,  in  wliich 
ise  insoluble  siUts  of  silver  will  b^  formed,  which  remain  in  the  tail- 
ing, and  are  consequently  lost.  For  the  extraction  of  cojiper  the  process 
.  too  ex[)ensive  in  Colorado.  The  sulphur  can  be  saved  by  mauutac- 
iring  sulphuric  acid,  but  this  could  be  better  done  with  other  furnaces. 
be  princnples  of  tliis  process,  so  far  as  the  extraction  of  silver  and 
jpper  is  concerned,  are  peifectly  sound.  It  is,  in  fact,  the  identical 
lethod  introduced  in  Mansfeld,  Prussia,  in  1840,  by  Mr.  Ziervogel,  for 
le  treatment  of  the  so-called  Kupfemchiefer^  or  copper-slate.  Mr.  Mon- 
ier,  I  l>elieve,  has  added  the  sulpluite  of  soda  as  a  new  feature,  but  this 
perhaps  unnecessary  for  ores  which  contain  a  large  amount  of  sulphides 
f  iron  or  copi>er. 

Lyon\  Hmelting  worlcJi, — These  works,  the  first  of  the  kind  in  Colorado, 
ere  built  by  James  E.  Lyon  &  (?o.,  and  their  example  would  have  been 
illowed  had  not  the  irrational  and  defective  arrangement  of  the  estab- 
sbment,  combined  with  several  other  circumstances,  rendered  profitable 
lerations  almost  impossible.  The  difterent  parts  of  the  works  were 
ithout  (convenient  connection.  The  dressing  works  occupied  the  lowest 
vel  of  all,  and  were  so  constnicted  as  to  require  a  disproportionately 
rge  numlxT  of  workmen,  besides  involving  a  considerable  loss  of  ma- 
ml.  One  continuous  jigger,  combined  with  a  shaking  table  and  a 
tanket  table,  the  whole  requiring  only  two  attendants,  would  have 
scomplished  more  work  witli  less  waste.  After  concentration  the  ore 
•8  conveyed  to  four  difteri^nt  roasting  furnaces,  situated  far  apart,  and 
MD  these  back  to  the  building  containing  the  two  smelting  furnaces. 
his  passing  of  the  material  back  and  forward  could  not  fail  to  involve 
8H  of  time  and  labor;  but  far  greater  harm  was  done  by  the  selection 
'  the  process  of  smelting  with  galena  and  subsequent  cui)ellation.  This 
quired  the  purchase  of  galena  at  high  i>rices,  and  wa«  attended  with 
lious  loss  of  pwcious  metals  in  the  slag.  In  the  summer  of  18G6  tliis 
"ocess  was  given  up,  and  the  method  of  matte-smelting  (under  the  cir- 
imstancres  the  best)  was  adopted.  Nevertlieless,  results  continued 
ifavorable.  During  eight  months  of  almost  uninterrupted  running 
ily  from  80  to  100  tons  of  copper-matte  wx*re  produced,  and  at  last  the 
orks  were  closed.  Afterward  the  furnaces  were  torn  down,  and  more 
laii  100  tons  of  rich  matte,  which  had  leaked  through  the  badly  con- 
meted  quartz  hearths,  were  found  under  the  supporting  masonry, 
bis  loss  had  not  been  noticed  while  the  works  were  running.  If  the 
ilue  of  this  matte  be  added  to  that  of  the  official  production  the  works 
ill,  l)erhaps,  be  found  to  have  earned  a  small  profit  in  spite  of  thedisad- 
mtages  enumerated.  Professor  Hill's  works,  a  short  distance  below 
lem,  have  now  been  running  two  years,  with  moderate  profits,  owing 
» the  careful  management  of  the  superintendent  himself,  and  the  expe- 
ence  and  prudence  of  his  chief  metallurgist. 

The  Terrace  furnace. — This  furnace,  biised  on  the  i)atents  of  Gersten- 
>fer,  Partz,  and  Stetefeldt,  wa«  introduced  into  Colorado  in  the  sum- 
er  of  180G,  by  Mr.  Lyon,  and  tested  at  his  works  with  satisfactory  re- 
ilts.  Unfortunately,  however,  it  shared  the  fate  which  overtook  the 
bole  establishment,  and  it  has  thus  far  nc^ver  been  used  elsewhere  in 
e  Territory.  Evidence  as  to  its  value  as  an  apparatus  for  roasting, 
eparatory  to  smelting,  is,  however,  abundant  from  Germany  and  Eng- 
id,  where  it  is  very  extensively  used.  In  its  usual  form  it  is  a  shaft 
naee,  20  feet  high,  4  feet  by  2J  in  the  clear,  and  close<l  at  the  top  by 
arch.    The  pulverized  dry  ore  is  charged  by  means  of  a  grooved  roller 
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tbroiiffb  a  slit  in  the  arch,  2 J  feet  lon|r,  2 J  inches  wide,  and  parallel iri 
tlie  short  side  of  the  furnace.  Below,  on  each  short  aide,  are  two  fi 
places  which  serve  to  heat  the  furnace  at  the  comnieucenient  of  them 
pai^n,  and  whenever  the  quantity  of  sulphur  in  the  ore  is  insutlideDt 
maintain  combustion.  Th(^  feedin*?  apparatus  is  so  arranffe<l  that  wh 
the  roller  stoi)s  no  ore  can  enter  the  furnace,  while  an  inci-ease  in  thespt 
of  the  revolvinfc  roller  augments  the  quantity  of  ore  passing  throngh I 
slit,  and  thus,  by  snpi)lying  additional  sulphur,  elevates  the  temi»er.it4 
within.  The  free  fall  of  the  ore  is  hindered  by  a  series  of  terraces 
shelves  extending  from  the  front  to  the  rear  wall,  and  consisting 
efpiilateral  triangular  prisms  of  fire  clay  5  inches  in  width,  and  lying 
that  one  of  the  sides  is  uppermost  and  horizontal.  The  first  teiraw 
directly  under  the  feed-slit,  and  upon  it  the  oi-e  accumulates  until 
reaches  its  natural  talus,  differing  for  different  materials  and  fineness 
but  averaging  fen*  sands  about  30o.  Eight  inches  lower  are  placed  t 
terraces  in  such  a  position  as  to  receive  the  ore  sliding  from  the  liwt 
both  sides.  Ui)on  these  it  again  accumulates  and  slides  and  falls  tot 
third  series,  cimsisting  of  three  terraces.  Below  these  are  fifteen  n 
cessive  series,  alternat(^ly  of  six  and  seven  temices,  so  that  \ 
whole  number  in  the  furnace  amounts  to  10.*J.  By  virtue  of  this  liii 
ranee  to  its  ac^celerated  fall  the  ore  remains  seven  or  eight  second* 
motion,  and  exposed  in  a  finely  divided  state  to  the  oxidizing  influei 
of  the  ascending  air.  The  temperature  is  kept  up  by  the  combustion 
the  sulphur  in  the  ore, and  therefore  depends  upon  the  draught  and! 
rate  of  feed.  Since  the  whole  charge,  with  the  excei)tion  of  a  sm 
quantity  accumulated  on  each  terrace,  is  constantly  in  motion,  and  I 
(juantity  in  every  part  of  the  fuinace  is  the  same,  nothing  distni 
the  uniformity  of  the  process  unless  it  be  a  casual  variation  in  1 
contents  of  the  ore.  This  can  be  countc^racted  by  local  regulation 
the  supply  of  air,  effected  by  means  of  a  small  port  hole  in  the  fix 
of  the  furnace,  over  the*  end  of  each  terrace,  which  can  be  oi)ened 
closed  at  will,  A  single  workman  can  easily  attend  to  two  furnac 
the  feed  being  automatic,  and  the  rc^sult  is  much  less  dei>endeiit  iij 
his  attention  than  in  any  other  api)aratus.  After  the  furnace  is  oi 
in  oi>eration  and  the  i>roi)er  rat(*  of  feed  and  dnuight  has  been  del 
mined  by  experiinenr  for  the  particular  ore  treated,  it  will  run  fora  k 
time  without  interruption,  and  if  the  oi^  contains  sufficient  sulpli 
without  fuel.  The  cami)aigns  of  the  terrace  furnaces  at  Swan.sea, 
Kngland,  Freiberg,  in  Saxony,  and  Mansfeld,  in  Prussia^  usually  I 
eighteen  months.  Th(»  capacity  of  the  furnace  is  measured  rather 
th(»  quantity  of  sulphur  to  be  burned  than  by  the  quantity  of  onu-harg 
Since  the  temperature  must  not  be  allowed  to  rise  so  high  as  to  sintei 
melt  the  ore,  it  follows  tlmt  ores  rich  in  sulphur  must  Imj  fed  moro  sloi 
than  those  containing  less  sulphur.  In  Freiberg,  from  two  to  three  t< 
of  (^nule  aud  dressed  sulphur(»ts  are  roasted  by  each  furnace  in  twen 
four  hours,  while  in  ^Mansfeld,  where  copi)er  matte,  containing  far  1 
sulphur,  is  tr<*ated,  the  daily  capacity  is  six  tons. 

Whether  the  terrace  furnace  (perhaps  increased  in  height)  eoald 
employed  to  roast  auriferous  ores  so  as  to  leave  the  gold  in  amalpH 
ble  comli tion,  is  a  most  interesting  question,  as  yet  unsettled.  I  siueer 
trust  it  may  be  testiul  for  that  purpose,  since  in  every  other  res|)eet 
great  simplicity  and  the  unsurpassable  cheapness  of  the  resisting  whi 
it  effects,  the  expense  of  crushing  not  being  reckoned,  render  it  an  i 
mirable  apparatus  for  the  treatment  of  low-grade  ores  where  botli  fi 
and  labor  are  dear. 

Briickncr'n  revolcing  cylinder. — This  .apparatus  is  ftilly  described,  eq 
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My  in  its  application  to  silver  ores,  in  a  subsequent  chapter  of  the 
esent  rei)ort.  A  few  genenil  observations  will,  however,  be  appropri- 
e  here.  This  furnace,  introduced  for  the  roasting  of  gold  ores  in  the 
mmer  of  1807,  achieved  a  substantial  success,  accomplishing  all  that 
IS  claimed  for  it  except  in  the  important  particular  of  capacity,  which 
id  been  rated  too  high  by  the  inventor,  who,  on  the  strengtli  of  the 
Milts  obtained  from  a  small  test  furnace  of  the  capacity  of  one  ton, 
i)ert(»d  tlie  larger  furnace  to  treat  five  tons  daily.  In  actual  i)ractice, 
o  and  a  half  tons  were  roasted  in  24  hours.  This  economical  d(»fect, 
oufrh  it  did  not  invalidate  the  metallurgical  principles  involved,  prob- 
ly  hindered  the  adoption  of  the  process  tor  which,  moreover,  as  citizens 
Colora<lo  assert,  the  patentees  claimed  an  excessive  royalty.  Mr. 
■liekner  himself,  however,  treated  for  a  long  time  the  most  refra(;tory 
e«  from  the  Bobtail,  Briggs,  Bates,  Gregory,  &c.,  extracting  from  eighty 
ninety  i^er  cent,  of  the  assay  value.  He  announced  as  a  fact  estali- 
hetl  cluring  these  operations,  that  in  roasting  these  gold  ores  the  sul- 
late  of  cop[>er  must  be  entirely  decomposed  in  order  to  obtain  satis- 
etorv'  results  by  subsequent  amalgamation. 

Besides  the  small  capacity  of  the  Briickner  cylinder,  however,  there 
a  metallurgical  objection  to  this  process  as  applied  to  first-class  ores, 
imely,  the  loss  of  silver  and  copper.  A  small  portion  of  the  silver, 
byetl  with  gold,  is  saved,  and,  in  fact,  the  whole  of  it  could  be  by  a 
loridizing  roasting,  which  is  the  form  of  this  process  applied  to  silver 
es  prtiper.  But  very  few  of  the  Colorado  gold  ores  contain  enough 
iver  to  justify  the  additional  expense  of  such  treatment ;  hence  the  loss 
the  silver  combined  in  the  ore  as  sulphuret  is  for  the  present  unavoid- 
fe.  The  cop[)er  could,  of  course,  be  saved  by  converting  the  chalco- 
rrite  into  sulpuret  of  coi)per  and  leaching  it  out,  but  the  x>rocess  would 
leome  so  complicated  and  expensive  that  the  value  of  the  coi)per  would 
It  cover  the  additional  cost.  The  value  of  silver  and  copper  in  the  first- 
188  ore«  iisnally  ranges  from  $30  to  $40,  coin,  per  ton.  No  process 
kieh  cannot  profitably  extract  these  metals  should  be  employed  on 
at  kind  of  ore,  however  suitable  it  may  be  for  those  which  contain 
It  inconsiderable  amounts  of  silver  and  copper.  The  second-class  ores 
Colorado  belong  to  the  latter  category,  and  for  these  the  Briickner 
lioder  would  be  the  best  process  hitherto  introduced,  if  only  tlie  cost 
treatment  by  it  could  be  reduced  to  $15  or  $1G  per  ton.  This  does  not 
cm  to  me  impossible.  Mr.  Bruckner's  i>rice  for  custom-work  was  $30. 
stimatin<;  this  as  $5  above  cost,  we  have  $25  per  ton  as  the  actual  ex- 
»ns*».  ilis  works  were  on  a  verj'  small  scale.  Twice  the  number  of 
maces  and  amalgamators  could  be  managed  by  the  same  number  of 
eu  as  he  employed.  By  doubling  the  cai)acity  of  the  works  the  only 
ipense  increased  would  be  that  of  fuel  and  quicksilver,  and  the  cost 
n  ton  would  be  reduced  at  least  $5.  To  increase  still  further  the  ca- 
icity  of  the  cyHnders  and  thus  diminish  the  running  expense,  Mr.  Wol- 
nsaggesta  the  propriety  of  combining  these  cylinders  with  the  teiTace 
irnaee.  A  preparatory  roasting  in  the  latter  would  remove  about 
Ity  per  cent,  of  the  sulphur  at  a  cost  not  exceeding  $2  per  ton,  includ- 
m  a  royalty  of  fitXy  cents  per  ton.  Of  the  ore  thus  prepannl  four 
*»  can  easily  be  treated  dail^'  in  one  cylinder.  The  c{ii>acity  of  works 
staining  four  cylinders  would  thus  be<iome  16  tons  instead  of  10  tons, 
*I the  cost  of  the  cylinder  roa.sting  will  be  i-educed  to  fiveeightlis  of 
S>,  or  $12  50  per  ton.  Adding  to  this  the  additional  expense  of 
•p  terrace  roasting,  conveying  the  ore  to  the  cylinder,  wear  and 
*r  of  the  latter,  &c.,  which  could  not  exceed  $3  per  ton,  we  have 
0  50  as  the  cost  of  treating  one  ton  of  ore  by  the  combined  process. 
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This  may  be  compared  with  the  stamp-mill  treatment  on  the  avar: 
milling  ores  as  follows :  The  common  yield  obtained  from  one  core 
average  ore,  about  seven  tons,  is  six  ounces  of  fjold,  worth  from  *12f 
$1.*50  in  cuiTcncy,  sjiy  §125.*  According  to  the  highest  estimates,  t 
is  half  the  assay  value  of  the  ore.  IJeductino:  $li5  lor  mill  fees,  we  ha 
a  net  yield  of  §100  from  seven  tons  of  ore,  worth  $250.  AVorkiiijr  t 
quantity  by  the  combincHl  i)rocess  indicated,  wc  should  obtain  eijjli 
live  per  cent.,  or  8212  50,  at  a  cost  of  815  50  per  ton,  or  8108  50,  hwi 
8104  as  the  net  yield.  Tlie  dilferencje  in  prolit  is  not  very  great,  bnt^ 
production  is  larj^ely  increased,  and  many  mon*  persons  an*  funiisl 
with  employment.  If  82,500,000  gold  bullion  are  produced,  for  instsu 
in  one  year  from  the  stamp-mills,  the  actual  value  of  the  ores  worke* 
jn'obably  85,000,000,  and  the  same  <juantity  of  ore  might  have  pnwlu 
$4,250,(i00,  at  an  additional  gain  to  the  i)roprietors  of  only  8f>0,00(), 
to  the  public  of  81,750,000.  There  can  be  no  doubt  that  sucli  au 
crease  of  the  bullion  production  would  greatly  improve  the  prospe 
of  the  whole  country. 

According  to  this  suggestion,  the  auriferous  cop])er  and  iron  pyr 
should  be  separated  into  three  classes,  the  tirst  containing  i>ll  the  coji 
pyrites,  to  be  sold  to  the  smelting  works;  the  second,  consisting  ot*  i 
pyrites  with  some  gangue,  to  b(»  treated  by  the  combined  terrace 
nace  and  Briickner  cylinder;  the  third,  consisting  of  gangue  or  \^ 
rock  with  more  or  less  iron  pyrites,  to  be  sohl  to  custom  stam])-m 
whenever  it  is  wcu'th  enough. 

A  consolidation  of  interests,  both  in  mining  and  smelting,  st»ems  t( 
the  most  necessary  step  in  the  direction  of  economical  and  protiti 
working.  One  of  the  best  lodes  in  the  country,  for  instance,  is  cm 
with  a  (lozen  companies,  each  reipiiring  its  own  agent,  its  two  shatts 
separate  pumping  and  hoisting  apparatus,  its  stamp-mill,  &c.,  tlioi 
one  agent,  a  tunnel  and  two  shafts  would  have  sufficed  for  all  the  wci 
thus  far,  and  for  some  tinu'  to  com(>.  This  most  important  reform  iii 
be  the  work  of  time.  The  i)rincipal  difficulties  lie  in  the  inflated  m 
nal  capital  and  enormous  past  expenditures  of  the  companies,  the  des 
of  each  to  get  the  best  bargain  in  suchaconsolidatitm,  and  i)ossih!y, 
inclination  of  emph)yes  to  hinder  an  an*angement  which  might  tin 
them  out  of  idaee.  The  policy  of  consolidating  metallurgical  oiJcratio 
other  than  those  of  stami)s  and  pans,  is  ecpially  wise  antl  necessa 
The  success  of  Professor  Hill's  smelting  works,  and  of  the  ivdiict 
works  of  Steward  and  of  lluepeden  &  Co.,  at  (ieorgetown,  art^  ilhu«l 
tions. 

Professor  HUVs  worhs, — These  works  are  located  half  a  mile  h?l 
Black  Hawk,  on  Clear  Creek,  and  have  been  in  operation  about  t 
years.  They  an*  owned  by  an  eastern  company  and  su|)erintende<I 
Professor  N.  P.  Hill,  formerly  of  Brown  University,  to  whose  exeeft 
business  nuinagement  their  succi\ss  is  largely  <hie.  Professor  Hill  t 
ploys  a  skillful  Oernnin  metallurgist  to  nnmage  the  technical  ojienitio 
The  works  consist  of  two  n^verberatories  for  roasting  and  twoforsmi 
lug,  together  with  roast-heaps  in  the  open  air.  There  is  also  a  tem 
furnace,  which  has  ni^ver  been  used.  The  process  employed  is  prelii 
miry  roasting  in  heaps  and  in  funmces,  and  subsequent  smelting 
matte,  which  is  then  shipped  to  Swansea,  England,  for  further  tre 
ment.  The  copper  in  the  matte  pays  the  cost  of  transijortation  aud  fli 
extraction.    The  roasting  funmces  have  three  licarths  each,  amui^l 

*  Thin  oak'ttlutioii  i8  made  with  giilil  at  i:{0  to  i:^.  A  fall  in  the  price  of  jsokl 
cronsi's  the  onrroncy  values  but  not  uecessarily  the  mill  fees,  wages,  &o.,  at  \vQ»t  i 
immecUately. 
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stair-fonn,  and  holding  separate  charges.  The  two  roast  seven  to  eight 
Idds  id  24  honrs.  The  common  reverberatories  for  smelting  iveei ve  each 
aehar^of  twotons  roasted  ore,  partly  from  tlie  roast-heaps  and  partly 
bum  the  reverberatories,  every  eight  or  ten  bonrs.  The  resnlting  matte 
Bootains  forty  per  cent,  of  copper.  The  hiini)  ore  is  roasted  in  liea[)s  for 
ix  or  eight  weeks,  and  then  crushed  witli  rollers,  and  niixi-d  with  the 
iw  roasted  in  the  reverberatories.  The  latter  are  mainly  tailings,  and 
le of  course  in  finely  pulverized  form  when  purchased.  *  For  ores  are 
smiied  for  smelting  as  to  tiux  theruselves;  this  being  necessary  on 
eeoaDt  of  the  lack  of  lime  or  other  fluxes  in  the  neighborhood.  The 
keor>'of  the  process  is  that  a  porti<m  of  the  sulphur  being  removed  by 
K  preliminary  roasting,  sufiicient  remains  to  form  a  matte,  while  the 
Ale  of  iron  and  earthy  matenal  constitute  a  slag.  The  poorer  tail- 
p,  which  are  purchased  by  the  works,  do  not  i)ay  for  treatment;  but 
y  .ire  nexiessary  to  mix  with  the  others.  The  following  was  the  scale 
prices  last  autumii.  I  am  informed  that  sjunrial  bargains  are  some- 
esmade  more  favorable  to  the  miners;  jind  it  is  my  impression  that 
\  sciile  has  l)een  advanced  as  a  whole  within  the  last  few  months ;  but 
ive  no  definite  reports  on  the  subject,  and  can  only  say  that  Professor 
would  probably  ho  willing  at  any  time  to  giv(»  more  for  rich  ores,  if 
'ould  \h*  assured  of  a  steady  supply,  insuring  the  uninterrui)ted  ope- 
on  of  his  furnaces.  But  this  has  been  hitherto  impossible.  None 
:ie  mines  are  in  such  a  condition  of  steady  productiveness  as  to  make 
i  contracts  for  the  delivery  of  first-class  ore.  Indeed,  the  ore  thus 
sold  to  these  works  does  not  constitute  more  than  one  per  cent,  ot 
amount  \vorke<l  in  stamp-mills.    The  scale  is  as  follows: 

r  ore  coiitaiuiufc  l>er  ton —  Is  paid,  of  tlio  value — 

2  ouuo^H  ^old 5i()  per  cf  lit. 

3  oniu'CB  gold JJO  por  cent. 

4  onnces  g<ild 40  itw  <eiit. 

5  onnce«  gold 45  per  criit. 

6  ouncoa  gold 50  per  cent. 

[)r  silver,  seventy-five  cents  i)er  ounce  is  paid,  after  deducting  as  many 
!es  of  silver  as  there  are  per  cent,  of  copper  in  tin*  ore.  For  coi)per 
or  each  i>er  cent.,  deducting  one-half  per  cent,  from  the  amount  iudi- 
d  by  wet  assay.  No  account  is  taken  of  quantities  less  than  one 
ie  of  silver,  one  per  cent,  of  copper,  or  one-quarter  ounce  of  gold. 
alK)ve  rates  are  in  coin. 

is  uuderstoo<l  that  Professor  Hill  will  before  long  enlarge  his  works, 
s  to  ti^eat  his  mattes  upon  the  spot.  This  can  probably  be  done  with 
it  by  nsing  chamber  acid,  nnniufactured  from  the  sulphurous  fumes 
le  n>a8ting  process,  and  by  shipping  the  copi)er  to  market.  Possibly 
terrace  furnace  may  play  an  important  part  in  this  modification  (if 
present  system. 

he  Htamp-milh. — The  general  subject  of  stamp  mills  is  discussed  in 
ther  part  of  this  report.  A  few  particulars  will  be  heitj  given  as  to 
type  of  mills  usual  in  Colorado.  These  are  simi)le  in  construction, 
geuersdly  well  built,  so  far  as  solidity  and  convenience  of  construc- 
1  ai-e  concerned,  but  not  always  calculated  i!i  proportions  to  corre- 
nd  with  the  requirements  of  the  process  employed  and  the  particular 
treateil.  Iron  stems,  collars,  heads  and  shoes,  are  universally  em- 
yed.  The  weight  of  the  stamp  varies  from  400  to  800  pounds,  a  pre- 
!nce  being  shown  for  the  heavier  weights;  or  rather,  these  being  at 
sent  the  most  common.*    The  usual  fall  is  10  to  14  inches,  and 

£DgiiieetB  traveling  iu  Coloi'ado  have  too  often  coulbunded  the  usool'  a  particulai* 
•ttmtiM  or  pattern  with  h  prefereucti  fur  it.    The  fact  is,  there  are  few  mills  iu  Colu- 
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the  average  number  of  blows  25  to  30  per  miuate.  Many  batt< 
however,  are  run  as  slow  as  19  per  minute,  and  some  at  15. 
secret  of  this  extraordinarily  low  sp<*ed  is  probably  a  desire  to  cat< 
uiu<;li  gold  as  possible  in  the  battery,  and  to  avoid  swift  eunvutsoi 
c()pi>er  ])lates.  Yet,  these  objects  could  be  better  attained  by  m 
whi(!h  would  not  so  directly  interfere  with  the  efficiency  of  the  st 
batteries.  The  stamps  play  in  cjust-iron  mort^irs  upon  movable 
There  is  a  sort  of  superstition  among  American  mill  men  in  favor  of  i 
loose  dies,  instead  of  the  solid  single  die-plate  of  the  Germans,  whid 
be  turned  when  worn,  and  even  when  worn  out,  is  worth,  in  pmiw 
to  its  weight.  Just  as  much  as  at  first.  The  mortar-boxes  contaiu  j 
gamated  copper  plates  before  and  behind  the  stamps.  The  sciwii 
of  i)unchcd  copper  or  Kussia  iron,  or  of  wire.  Belore  the  batterie 
the  tables  carrying  the  coi)per  plates  and  blankets.  These  are  gem 
inclined  about  12°;  but  they  are  not  adjustable.  Increasing  the  \ 
and  <liniinishing  the  inclination  of  these  tables  would  permit  thesv 
running  of  the  stamps,  and  obviate  many  objections  urged  against 
plan.  At  i)resent  rates  of  speed,  a  battery  of  five  stamps  will  crush 
half  a  ton  of  pyritic  ore,  or  three-quarters  of  a  ton  of  surlace  (piart 
stamp,  in  24  hours. 

The  tables*  are  lined  with  amalgamated  copperplates,  which  ait 
l)ar(Ml  generally  by  washing  the  copper  plates  (after  they  mv  fast 
on  the  table)  with  a  strong  solution  of  cyanide  of  i)0ta8sium  until  a  b 
surface  is  obtained,  and  tlien  rubbing  on  mercury,  the  tables  then  I 
covered  with  a  mixture  of  lime  and  sal-ammoniac  until  used.  The 
ration  of  rubbing  on  mercury  is  repeated  several  times.  On  first 
ning  over  ore,  a  large  amount  of  the  gold  is  taken  up  and  remains  jh 
nently  on  the  i)lates,  gold  amalgam  n^adily  settling  fast  on  solid  U 
Below  th(»  coi)per  plates  are  lai<l  the  blankets  for  catching  the  ainu 
which  is  carried  over  the  tables.  The  nmss  whicli  i>asst*s  the  blai 
is  either  lost,  or  collected  in  tanks  and  huddled  or  washed  in  a  rs 
primitive  manner. 

About  two-thirds  of  the  gold  obtained  is  found  on  the  copi>erii 
which  are  inside  the  mortars.  The  amalgam  is  obtained  by  scrd 
the  phUes  with  rubber  scrapers,  after  which  more  mercury  is  throi 
the  phites.  The  tables  are  cleared  once  in  12  or  once  in  24  hours, 
blankets  are  washed  in  tanks  usually  about  every  half  hour.  The  blu 
tailings  thus  obtained  are  generally  amalgamated  in  pans,  the  Bai 
being  the  favorite. 

It  is  iiupossible  to  state  accurately  what  percentage  of  the  gold  i» 
in  milling,  as  few  assays  are  made  either  of  the  crude  oi"e  or  of  the 
ings;  but  that  a  very  large  amount  is  lost  cannot  be  doubted,  and 
loss  probably  varies  from  M)  to  70  i)er  cent.,  according  to  the  iiatm 
the  ore.  None  of  th(^  silver  is  saved,  except  a  small  quantity,  wl 
being  obtained  in  the  gold,  merely  diminishes  the  value  of  the  h 
metal. 

There  are  some  variations  from  the  Jibove  in  some  of  the  millSL 
instance,  in  one  c^ase  the  ore  from  the  battery  is  passed  overashal 

rjulo  (or  any  when*  els*')  which  \v<»iil<l  nc»t  he  altoretl  hi  some  particulorHif  tbeir 
priet<)i*H  ha<i  them  U^  build  over  ajj^iin.  They  \viHi>ly  make  the  liest  of  whatew 
chiiiery  oliauce,  or  former  owners,  or  tempting  auctions  have  enilowiMl  them  witk 
..oun^r  HtUfhHit,  in  making  notes  of  sueh  (\stahli.shmeiits,  would  do  well,  fhinklf  t( 
the  HupjTintendents  this  ipirstion:  "What  wouhl  yon  change,  if  yon  bail  thbl 
a<;ain  f  Tlie  answer,  if  honestly  and  intenigently  given,  would  contain  thf  W 
tliat  experience  can  bestow  upon  science. 

*  This  <lescription  is  partly  taken  trom  the  columns  of  the  Engineering  and  lli 
Jo'!iruaI,  in  the  letters  of  the  corresxioudent  before  mentioned. 
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e  of  flw  Keith  pattern,  L  e,j  with  a  bottom  of  corrugated  plates.  The 
8  from  the  tables  passes  into  Cornish  buddies  for  eoueeutmtion,  and 
len  amalgamated  in  Bartola  x^ans.  Tiiis  metliod,  however,  does  not 
I  to  work  particularly  well,  and  mill  men  generally  seem  inclined  to 
;  to  the  8tami)S  and  stationary  tables.  Attempts  to  work  over  the 
igHirom  the  mills  are  now  beginning  to  be  made,  and  thus  undoubt- 
miich  precious  inetal  will  be  saved,  some*  of  the  tailings  being  quite 
Among  other  experiments  at  the  IMaek  Hawk  mill,  the  Kittinger 
mon  table  is  being  tried.  In  this  case  much  doubt  as  to  the  snc- 
•f  the  table  had  l5^n  expressed  by  spectators,  but  the  miu'hine, 
I  saw  it^  had  not  had  a  fair  trial,  the  experimentt^r  not  having  the 

0  give  the  requisite  amount  of  attention.  The  table  has  been  a 
d  success  in  Europe  for  certain  cjlasses  of  ores. 

article  published  lately  in  the  Central  City  R<»gi8ter  defends  the 
mills  against  the  chiU'ges  of  exi)erts  from  California  and  tlie  East, 
titer  says : 

we  Tecopnize  a  certain  value  in  every  iniproveineut,  and  intend  always  topive 
t  hand  uf  fellowship  to  ever}'  proeens  nit ixnI need  in  uhicli  there  i»  a  probability 
9H,  we  hold  to  eontinnin^  our  present  inode.s  for  general  um^  until  demonstration 
wn  country  and  upon  our  own  ores  proves  that  a  dilterent  mode  will  make 
t  money.    That  many  of  our  older  miUH  aiv  inethcieut  and  need  rebuilding  is 

doubt;  bat  as  this  iirocess  is  constantly  going  on,  and  as  the  new  mills  being 
Are,  almost  without  exception,  put  up  in  a  good,  substantial  manner  by  pei*sons 
bly  veraeil  in  the  milling  of  our  ores,  we  hope  there  wiU  Ihj  no  further  ehanges 
shiou  than  such  as  are  suggested  by  prat^tical  experience  uiK>n  our  own  ground. 
3  hear  how  miUiug  is  done  in  Calitornia  and  Nevada,  as  if  their  modes  nuist 
ily  produce  the  mime  results  here.  First  and  last,  we  have  had  a  Kost  of  I'a- 
iHt  men  here  to  Instruct  us;  and  fonncrly  each  (romiug  man  was  hailed  as 
Moees  to  lead  us  out  of  the  wilderness.    The  mode  of  pan-amalgamation,  ;ls 

1  by  Mr.  Hitehens,  is  highly  s])okeu  of  by  gentlemen  from  Clear  Cn^ek  (.-ounty, 

tnurt  that  his  success  will  at  least  partially  ccmi])ensate  for  the  useless  ex- 
tM  heretofore.  Others  of  our  citiKens,  not  i)ra<:tical  mill  men,  have  argued 
^  that  we  should  increasi?  the  si>ee<l  of  «>ur  stamps  to  <>()  or  70  dvojiH  per 
because  they  have  done  so  in  California.  In  otlering  this  advice  they  have 
two  things:  first,  that  our  ores  and  the  condition  of  the  gold  in  them  were 
lly  similar  to  those  of  Calitornia;  and  secondly,  that  all  of  our  own  ores  are 
their  com {Kwit ion  and  in  the  condition  of  thtt  gold  in  them.  Both  of  these 
ions  are  untrue.    All  the  evidence  goew  to  show  that,  as  a  rule,  tin*  orrs  of 

>  c^mtain  more  sulphurets  than  tlu»st^  of  (California,  and  that  the  gold  in  the 
9  more  finely  subdivided  than  in  tin;  latt^tT.  W'hoever  leaves  thes»;  tacts  out  of 
tiou  ar^^ues  from  false  i>remiscs.  From  the  universal  experience  of  mill  men, 
e  contioently  asserted  that  no  giv(;n  number  of  drops  per  minute  can  or  ought 
jpted  for  all  of  our  ores.  Evi»ry  experienced  mill  man  knows  that  with  soft, 
»so<l  on*,  whether  surface  or  otherwise,  and  where  th(^  gold  is  very  tine,  and  the 

or  soft,  a  slow  rate  of  motion  is  nectjssary  to  do  the  best  work.  It  is  ecpially 
Lerntood  that  a  fast  motion  is  necessary  for  th(*  bi*st  work  where  the  ore  is  hard 
gold  is  coarse.  Ex])eriun;nts  at  the  Kip  &  Ihiell  mill,  on  Bobtail  ore,  sli;)we<l 
the  number  of  drops  per  minute  was  inen-ased  from  30  to  (M)  there  was  a 
improvement  in  the  yield  per  cord,  as  well  as  an  increase*  of  the  amount 
while  another  mill  running  upon  the  same  ore  <limiuishe(l  its  yield  while 
at  a  slower  rate  each  successive  week.    On  the  other  hand,  the  ore  from 

>  claims  on  the  California  yields  an  ounce  per  cord  more  under  th(^  h(*:ivy 
uf  the  Black  Hawk  Company's  mill,  running  U\  <lrops  per  minute,  than  it 
ler  the  lighter  ones,  runuing  IW  drops  per  minute.  Kunning  at  (iO  or  70 
lUte,  it  is  doubtful  if  it  would  pay  for  crushing.  The  tirst  «'xperinieut 
that  Bobtail  ore  should  be  run  <m  high  motion,  and  the  other  example  that 
I  California  dot*s  better  on  slow  motion.  Simply  this  and  nothing  more,  unless 
crnce  that  there  is  a  wide  ditterenee  in  the  ore  or  in  the  condition  of  the  gold 
>re  from  two  deep  mim^s,  and  that  a  corresponding  dift'erence  is  necessary  in 
Ae  of  treatment.  Is  anybody  who  attempts  to  instruct  the  conmiunity  so 
I  as  to  demand  tliat  a  mill  runuing  on  soft  surface  ore  or  dirt  should  run  (>0 
rups  a  minute  f  Every  man  of  any  experience  knows  that  such  a  motion  on 
t  would  convert  a  battery  into  a  steam  churn.  lie  would  <lo  bi'tter  to  sluice 
at  once.  We  do  not  wish  to  l>e  understotMl  :is  opposing  high  motion  when  it 
employed  without  diminishing  the  yield,  but  we  are  contident  that  the  greatest 
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obrttaclc  to  a  general  increase  of  speed  lies  in  the  finenej^a  of  the  gold  in  onr  ow 
recognizing  this,  the  men  who  fnrnish  the  ore  to  our  custom  mills  demand  u  «lo 
of  motion.  It  has  been  attempted  of  lat<;  to  make  u  point  iigainst  our  milLi 
gnjnnd  of  leaky  batteries.  On  this  point  we  have  the  t^'stimony  of  a  machinist 
business  it  is  in  repair  and  build  mills.  It  is  his  opinion  that  not  one  batterr 
leaks  at  all.  But  supposing  that  half  of  tln*m  do,  which  supjwsition  must  sjitii 
most  greedy  grumbler,  t4ie  loss  of  guhl  by  this  means  is  ordinarily  but  a  trilie  u 
pared  with  the  whole  loss.  This  is  universal  experience,  as  has  Iwicn  i»n>veil  rc 
times,  by  ])roviding  a  receptacle  for  the  leakage  and  afterward  carefully  pan: 
down.  Of  course  there  are  some  exceptions,  iw  has  be<?n  prtjved  by  large  '*  clea; 
arouTid  old  mills.  But  the  leakiest  mill  we  ever  saw  was  one  of  six  stam])S  tlii 
8ave<l  1^00,000  in  gold.  It  recpiired  about  the  amount  of  a  pair  of  blankets  to  c 
around  the  housing,  and  yet  after  its  removal  an  expert  in  the  business  wasca 
know  what  he  would  give  for  the  clcan-u])  around  the  battery  sill,  ami  after 
day's  examination  he  said  that  8100  might  be  got  out,  but  it  would  cost  !?iry)  to 
So  much  for  the  catchword  of  leakv  batteries.  They  are  growing  less  and  lew 
month,  and  that  by  simply  doing  the  work  better  without  adding  to  the  heipl 
expense  of  the  mortars.  One  going  into  the  Black  Hawk  mill  and  st^eing  the  \v: 
the  floor  next  to  the  batteries  might  think  they  U'aked,  but  if  h<>  will  take  the  t 
to  examine  the  five  mortars  that  have  just  been  removed  to  give  place  to  othei 
lighter  stamps  he  will  sec  that  those  five  have  not  leaked  a  drop.  A  leak  betwc 
batteries  and  the  tables  is  much  more  common  than  around  the  li<msing.  but  < 
rare  instance's — none  that  we  know  of  at  this  time— amounts  to  anything  wortl 
ti(ming.  Our  opinion  is  that  a  thousand  times  as  much  gold  is  lost  by  irregub 
ing  as  by  leakage.  Whoever  will  invent  a  cheap  adjustable^  stdf-feeder  will  be 
efactor.  It  is  a  libel  on  our  country  to  assert  that  we  are  *•  following  a  1 
blindly."  We  are  simply  holding  fast  to  the  methmls  that  are  the  b«\st  fori 
adding  such  improvements  as  are  trie<l  and  found  valuable.  During  the  past 
large  number  of  new  mills  have  been  ])ut  up,  not  by  stupid.  iuexi>erienc«i  nii 
by  those  who  have  betMi  taught  both  by  failure  and  success,  and  men  who  kno 
to  squeeze  as  many  net  dollars  out  of  a  load  of  rock  as  their  wouhl-lx'  instr 
Many  improvements  have  been  a<lopted,  among  which  an^  the  planing  «»f  theu 
wherever  a  joint  is  to  be  ma<le  with  wood,  the  introduction  of  adjustable  guides  a 
adoption  of  the  double-faced  collar.  New  methods  of  coneentntting  tailings  liav 
adox)ted,  and,  if  found  successful,  will  be  generally  used.  We  see  no  disi* 
among  our  mill  men  to  be  self-opinionated  or  old-fog>'ish.  Ex|H*rience  lias  t 
them  to  hasten  very  slowly  in  taking  the  advice  of  those  whoso  experience  hai 
in  another  fiidd,  and  they  are  right.  It  is  not  a  radical  change  in  ourm<Nle8> 
chinery  that  is  wanting  for  our  increased  and  permanent  ])rosperity  so  nuicb 
carcjful  and  economical  use  of  what  we  already  have,  and  a  more  genenil  adopi 
improvenn;nts  that  have  been  tried  here. 

There  is  one  other  direction  in  which  we  may  perhaps  look  for  r 
inventions  to  render  the  treatment  of  auriferous  pyritic  ores  of  ine 
gi'ade  both  (*heaper  and  mon*  eftective.  I  refer  to  tlie  new  develop 
of  pan  amalgamation  with  the  Judicious  and  aderpiate  use  of  ehemi 
The  practice  hitlierto  has  ;^enerally  been  to  add  chemicals  in  such 
portions  as  to  have  no  real  chemical  action  on  the  whole  mass  of  j 
Tlie  Empire  mill  in  (xrass  Valley,  California,  now  employs  a  iMin 
C(»ss  for  sulphurets,  which  is  asserted  to  be  far  cheaper  than  oliloi 
tion,  and  almost  equally  effective.  The  capabilities  of  the  iKiniima 
mation  are  certainly  not  yet  fully  a])i)reciated ;  and  the  ex|>erieDe 
the  Janin  Brothers  with  the  sulphuret  of  silver  slimes  at  Virginia  C 
Nevada,  together  with  these  reports  from  California,  lead  me  to  aD 
pate  some  decided  advance  in  that  direction.  In  the  increasing  soar 
of  fuel,  it  must  be  borne  in  mind  that  all  mechanical  processes  vl 
can  be  carried  on  by  water,  or  even  wind-power,  have  a  special  clain 
consideration.  As  the  treatment  of  sulphurets  in  Colonido  hasalw 
been  an  economicfil  rather  than  a  metallurgical  problem,  I  will  add! 
small  pans,  in  my  opinion,  though  they  may  answer  all  tbeoretical 
quirements,  will  take  too  much  power  and  do  too  little  workto8olw 
practical  question  successfullj'. 

The  latest  advices  I  have  received  from  Gilpin  Oonnty  give  thew 
ber  of  mills  and  stamps  running  at  the  end  of  November  1809,88  dM 
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Mowing  table.    It  was  then  eonfideutly  expected  that  all  these 
odd  continue  operations  during  the  winter : 
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►tals  of  these  figures  are:  Mills,  29;  stamps,  024;  cords  of  ore 
l>or  week,  421.  Estimating  seven  tons  to  a  cord,  we  have  2,047 
ore  crash^  per  week.  It  must  be  noted,  however,  that  a  few 
^  not  embraced  within  this  list;  the  number  being  six,  if  I  am 
r  informed.  This  would  make  the  whole  number  of  mills  nin- 
irty-five,  while  the  number  of  stamps  and  the  amount  of  ore 

per  week  would  also  be  somewhat  increastnl.  Probably  700 
ind  3,250  tons  of  ore  per  week  would  be  a  fair  statement  of  what 
done.  This  is  the  winter  basis,  and  does  not  include  the  mills 
m  during  the  summer,  and  are  now  shut  down  for  the  winter. 
da  City  alone  this  amounts  to  GO  stam[>s. 
verage  amount  of  ore  cnished  per  week  to  the  stamp  is  4^\  tons, 
if  a  ton  i>er  day  to  the  stamp.  The  heaviest  stamps  in  use 
TjO  i>ounds,  drop  15  times  per  minute,  and  crush  an  average 
tamp  of  3^  tons  per  week.  The  lightest  stami)s  used  weigh 
id«,  di-op  30  times  per  minute,  and  crush  an  average  to  the 
f  4|  tons  per  week.  Stamps  weighing  450  pounds,  dropping 
*  l)er  minute,  crush  4§  tons  to  the  stam[>  i)er  week;  dix)pping 
i  |)er  minute,  crush  4^|  tons  to  the  stamp  per  week.  The 
3i)eed  of  stainps  weighing  500  pounds  is  40  drops  per  min- 

the  amount  of  ore  crushed  is  4j*^  tons  to  the  stamp  \wt  week, 
rest  8i>eed  of  500-pound  stamps  is  24  drops  per  minute,  and 
3unt  of  ore  crushed  is  4^  tons  to  the  stamj)  i)er  w(*ek.    The 

speed  of  eight  mills  running  500-pound  stamps  is  31  drops 
lUte ;  the  highest  speed  of  550-i)ound  stamps  is  40  drops  per 

crushing  an  average  of  10^^^  tons  to  the  stamp  per  week. 
rest  speed  of  550-pound  stamps  is  30  drops  i)er  minute,  (;rush- 
ne  mill  5J  tons  per  week  to  the  stamp,  and  in  another  5^^  tons 
k  to  the  stamp.     It  will  be  noticed  that  the  heaviest  stumps, 

at  the  lowest  rate  of  speed  of  15  drops  per  minute,  ciush 
^  tons  to  the  stamp  i>er  week,  while  the  average  stamps,  weigh - 
I  pounds,  and  di-opping  40  times  per  minute,  crush  10^2_.  ^^^^^ 
tamp  i)er  week.  This  gives  a  difference  in  favor  of  the  hghter 
and  fiaater  drop  of  7^^^  tons  per  week  to  the  stani]). 
ig  the  large  comi)anies  working  are  the  Smith  &  Parmelee, 
Black  Hawk,  and  Consolidated  Gregory.  The  Ophir,  Grinnt»l, 
toontoiii,  Seusenderier,  Narragansett,  and  a  number  of  com- 
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paiiies  on  the  Bobtail  are  shut  down,  Amoug  the  really  suecei^ul 
mines  are  tbe  California  and  D.  P.  R.,  wliich  are,  and  have  beeu,  yield- 
ing their  owners  hirge  profits.  As  they  are  private  and  personal  enter- 
prises it  is  exceedingly  difficult  to  get  any  figures  for  publicatiou.  Tbe 
eelebratiMl  Coaley  lode  is  probably  not  surpassed  in  Colorado  asaiitiy- 
ing  silver  mine.  Its  total  yield  this  season  has  been  about  $GO,UOO.  Of 
this  amount  81(5,000  were  realized  from  forty  tons  of  ore,  at  an  avengt 
of  $400  per  ton. 

The  average  price  for  crushing  ore  is  $30  per  cord.    The  supply  of 
01^  during  the   past  summer  has  been  about  equal  to  the  deiuanik 
of  the   mills,  and    is  probably  now  in   excess.    The  shutting  don 
of  so  many  of  the  Nevada  mills  necessitates  the  hauling  of  u  Qod 
deal  of  ore  from  lodes  in  that  vicinity  tq  Black  Hawk  for  cnuliiB^ 
This  is  attended  with  an  expense  which  cuts  down  the  in-ofits  to  a  vdj 
small  i)ercentage.    The  late  operations  at  the  Briggs  mill  ought  to  ta 
mentioned  here,  as  they  throw  much  light  on  the  relative  merits  of  hesn 
stamps  with  slow  motion  and  light  ones  run  at  high  speed.    They  hii 
l)een  taking  out  their  old  stami)s  and  are  putting  in  new  ones.   Twentf 
five  were  in  operation,  and  twenty-five  mow  were  expected  to  ran  it. 
a  few  weeks.    The  mill  formerly  contained  50  stamps,  weighiug  651 
pounds,  and  dropping  :i2  times  per  minute.    With  this  mill  they  crodifll^ 
30  cords,  or  252  tons,  per  week.    The  25  new  stamps,  weighing  dS| 
pounds  each  and  dropping  40  times  i^er  minute,  ar^  doing  the  saait 
work  as  by  the  old  50,  and  with  all  the  50  new  ones  in  o|>eratiou  thl^ 
capacity  of  the  mill  will  doubtless  be  doubled. 


CHAPTER  LIII. 
CLEAR  CREEK  COrNTY  AND  THE  SILVER  MINES. 

The  first  mines  in  this  county  were  discovered  as  early  as  1859,  aa| 
both  gulch  and  lode  mining  were  (piite  brisk  at  Idaho  City,  3Iill  Cityj 
and  Empire.  All  the  lodes  found  during  that  time  wei^e  goldbeariiif^ 
and  some  of  the  Idaho  and  Empire  gold  lodes  are  worked  at  pit^tseot  te 
good  advantage.  Near  Georgetown  several  lodes  were  discovered  <j 
the  same  time  ;  and  though  every  one  has  since  turned  out  to  l^easA  " 
ver-bearing  vein,  all  were  first  worked  for  gold.  A  small  stamp  mUrj 
was  ere<!ted  in  1803 :  and,  according  to  trustworthy  statements,  sloifj 
on  the  (jriilith  lode  paid  well.  In  sinking  down  on  these  lode8, 
amount  of  gold  in  the  ore  rapidly  decreased,  and  at  present  there i 
hardly  a  tra<^e  of  it  left.  Quite  recently  a  lode  has  been  found  bet 
Empire  and  Mill  City,  ne^ir  the  forks  oV  Clear  Creek,  the  siufaceore 
which  contains  five  ounces  of  gold  besides  about  ^^200  in  silver  jjer 
Strangely  enough,  the  ore  from  this  lode  shows  very  little  ai)per 
iron  pyrites,  while,  as  far  as  my  knowledge  goes,  all  the  other  ' 
carried  a  good  deal  of  one  or  the  other,  or  both,  of  these  ini 
Nearly  all  the  hides  discovered  around  Georgetow^n  (called  at 
time  Elizabethtown)  during  the  first  two  or  thi*ee  years  were  boogbt 
by  eastern  capitidists ;  several  stock  companies  were  formed,  hut, 
too  many  of  their  predecessors  in  Colorado  mines,  they  did  notaccow 
plish  anything.  In  this,  as  in  the  other  counties,  large  Qoins  were  pni 
for  undeveloped  property  ;  many  tons  of  worthless  loachineiy  we»8*^ 
out;  large  mill- buildings  were  erected  before  the  mines  wereaUeli 
supply  them;  and  the  whole  wa«  managed  by  ogeutBygenexatly  iiicoa|» 
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nt  and  \7ithoiit  experience  in  the  business.  Only  one  of  these  companies 
at  present  in  a  healthy  and  thriving  condition.  This  one  confined 
lerations  exclusively  to  the  development  of  what  was  thought  to  be  its 
Mt  i)roperty.  Not  having  wasted  money  foolishly,  it  had  the  means 
erect,  of  late,  large  dressing  works,  managed  by  a  competent  super- 
tendent,  and  its  operations  are  now  in  a  promising  condition. 
The  first  prospecting  for  silver  ore  was  done  in  1804  by  Messrs.  Steele, 
off,  and  Layton,  from  Empire,  and  the  discovery  of  the  Behnont  lode, 
I  McClellan  Mountain,  was  the  immediate  result.  Several  assays  made 
the  surface  rock  vielded  several  hundred  dollars  per  ton ;  and  2.75 
D8  worked  by  Garrott,  Martine  &  Co.,  in  the  fall  of  1807,  yielded  $619  34 
coin.  At  present  the  company  is  putting  up  one  of  William  Brttck- 
if's  cylinders;  a  poor  streak,  however,  has  been  met  with- in  the  mine. 
Daring  the  next  two  years  there  was  a  perfect  rush  to  the  silver  mines 
MD  all  the  other  counties,  and  a  large  number  of  good  lodes  were  dis- 
vered  on  nearly  every  hill  around  Georgetown.  Several  smelting  con- 
ma  were  erected  during  that  time,  none  of  which,  however,  were  able 
beneticiate  the  ore  to  advantage.  In  1807,  the  active  development  of 
me  of  the  prominent  lodes  wa«  commenced,  and  work  ha«  been  carried 
I  mnce  that  time,  at  the  Equator,  Terrible,  Baker,  Brown,  Coin,  Clift, 
rtffith,  and  some  others  of  less  importance.  The  work  being,  however, 
most  exclusively  confined  to  sinking  shafts  and  driving  tunnels,  the 
lole  amount  of  ore  mined,  up  to  April  1,  1809,  does  not  exceed  1,100 
D8«  which,  at  the  lowest  estim<ate,  yielded  $250,000  in  coin.  At  pres- 
t  some  of  the  lodes  are  in  tolerably  good  shape  for  working,  and  very 
:ely  thi?  amount  of  ore  mined  this  year  will  be  four  or  five  times  as 
pg«»i  as  the  whole  production  heretofore.  As  to  the  constant  call  of  the 
wspaiJers  for  more  and  larger  reduction  works,  1  must,  however, 
mark,  that  there  is  no  present  reason  for  such  a  demand.  According 
^y  judgment  it  is  an  utter  impossibility  for  the  mines  to  keep  even 
we  works  in  full  supply  which  are  finished,  or  will  be  so  in  a  very 
ort  time.  Until  June,  1809,  ever^'  one  of  the  three  small  mills  at 
Borgetown  lay  idle  frequently,  and  during  the  finest  part  of  the  season 
f.  Stewart  was  afraid  of  being  forced  to  stop  for  lack  of  ore. 
Leaving  the  large  dressing-works  of  the  Wilson  &  Cass  Co.,  which 
■fan  a  capacity  of  CO  tons  per  diem,  entirely  out  of  consideration,  the 
flowing  amount  of  ore  Ls  needed  to  keep  all  the  reduction  works  iu 

■ppiy: 

• 

wrj^town  Silrpr  Smelting  Company's  works 3  tons  per  day. 

^Hqepeden  &  Co/s  amalgamating  works 8  tons  Jwr  day. 

ife*lft*s  amalgamating  and  smelting  works 8  tons  jier  day. 

*»ii  Silver  Mining  Company's  smelting  works 5  tons  i>er  day. 

^t  Silver  Mining  Company's  amalgamating  works 12  tons  [yer  day. 

■^  8Uver  Mining  Company's  amalgamating  works 4  tons  per  day. 

Ihis  gives  a  total  of  40  tons  per  day,  or  counting  300  working  days, 
WO  tons  a  year.  However  strong  the  people's  faith  may  be  in  the 
Unctiveness  of  the  silver  mines,  there  is  not  at  present  the  least  pos- 
^flity  of  supplying  half  that  amount.  In  fact,  my  boldest  expecta- 
ll«  will  be  aarpas^  if  5,000  tons  of  goo<l  ore  are  furnished  by  the 
*^eg.  Whoever  has  seen  extensive  and  well-developed  lodes  and  is 
l^minted  with  the  production  of  such,  must  know  that  only  a  limited 
^her  of  workmen  can  be  profitably  employed  in  a  lode,  the  develop- 
^of  which  has  been  accomplished  only  to  a  certain  degree.  In  order 
steadily  incfiease  the  ore  production  of  a  mine,  it  is  not  enough  to 
^  a  couple  of  new  stopes ;  the  main  object  must  always  be  to  keep 

nthe  groand  ahead,  so  that  there  shall  be  alwavs  ore  enough  iu 
.  Ex.  Doc.  207 ^24 
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sight  to  maintain  a  steady  and  contiunous  prodaction.  The  qa 
ore  extracted  iro.u  a  mine  reasonably  onght  to  bo  in  direct  prop 
the  quantity  of  ore  in  the  resen^es ;  and  as  there  are  at  this  t 
half  a  dozen  lodes  in  and  about  Georgetown  which  might  be  cal 
partially  developed,  it  is  utterly  absurd  to  expect  12,(K)0  tons  t 
tracted  the  ensuing  year,  without  endangering  the  continuous 
of  ores  for  the  following  years. 

Near  the  surface,  almost  all  the  Colorado  silver  lodes  are  mor 
decomposed;  atmospheric  influences, combined  with  the  action  ol 
face  water,  having  gradually  converted  the  sulphurets  of  lead,  i 
copper  into  oxides,  sulphates,  and  carbonates.  These  being  w 
partly  washed  away,  have  left  the  quartz  porous  and  mon»  or 
oreU  by  oxide  of  ii'on  or  carbonate  of  copper.  When  opened 
depth,  the  lodes  be(iome  galena-bearing,  carrying  at  the  S4im< 
larger  or  smaller  amount  of  zinc  blende.  Both  the  galena 
blende  appear  to  increase  with  depth.  They  decidedly  pi*edom 
most  of  the  deepest  mines.  The  zinc  blende,  especially  the  darl 
variety,  is  often  very  rich  in  silver.  In  the  Brown,  Coin,  and  'i 
it  always  forms  a  prominent  part  of  those  streaks  in  which  ri 
brittle  silver  occur  most  abundantly.  Several  pieces  from  otb 
on  Brown  and  McClellan  Mountains,  in  which,  even  with  a  stro 
uifying  glass,  not  a  particle  of  silver  ore  could  be  discovered, 
nevertheless,  by  assay,  from  one-half  to  three  and  one-half  per 
silver.  Being  generallj'  so  rich,  of  course,  it  must  not  be  sepnni 
the  galena,  and  thus  it  forms  in  almost  every  good  lode  an  adi; 
the  lead  ore,  quite  disagreeable,  as  far  as  reduction  is  concern 
presence  is  especially  obnoxious  during  roasting.  According  i 
ner,  the  zinc  blende  may,  during  the  operation,  cause  a  loss  < 
which  may  amount  to  60  per  cent.,  and  in  most  cases  is  at  least 
to  15  per  cent.  The  ores  produced  by  the  mines  at  present 
divided  into  two  classes,  surface  and  galena  ores.  This  distim 
course,  is  not  and  cannot  be  expected  to  be  an  exact  one ;  it  i 
sible  to  draw  a  strict  line  between  the  two  classes,  as  thei-e  ii 
deal  of  ore  which  might  be  equally  well  ranked  with  either. 

The  surface  ores  generally  contain,  besides  more  or  less  zinc 
a  little  decomposed  galena  and  sulphuret  of  silver;  and  vei 
the  zinc-blende  is  also  decomposed.  With  increasing  depth  the 
of  galena  and  zinc-blende  gradually  increases  also,  until  at  a  d« 
exceeding  one  hundred  feet  they  decidedly  predominate.  Ii 
instances  the  decomposition  reaches  even  further  down ;  wliik 
other  hand,  many  lodes  on  Brown,  Sherman,  and  McClellan  Mt 
showed  a  strong  vein  of  solid  galena  and  zinc  blende,  or  zin< 
alone,  at  the  very  surface.  Wherever  the  latter  was  the  casts  t 
blende  was  worth  $200  per  ton  and  upward. 

The  amount  of  silver  in  the  ores  varies,  of  course,  considerabl 
consisting  chiefly  of  fine-grained  galena  and  black  zinc-blend 
usually  very  rich,  while  pure,  coarse-grained  galena  nearly  alwayi 
to  contain  but  little  silver.  The  average  value  of  033  tons  of 
mating  ores,  worked  by  Garrott,  Martine  &  Co.,  and  Huei>edeu, 
&  Co.,  was  $120  48  coin  per  ton ;  the  smelting  ores  from  the  1 
Brown,  Coin,  and  Equator  will,  however,  veiy  likely  yield  abo^ 
coin  per  ton. 

In  order  to  show  how  far  the   development  in  the  best  lo 
advanced,  I  give  a  few  sketches  of  the  most  prominent  ones, 
of  course,  selected  those  on  which  the  most  work  has  been  dm 
it  is  but  right  t.i  say  here,  that  besides  these  lodes,  there  arej 
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imes  as  many  more,  which  look  quite  as  promisiifg  as  did  any  of 
eins  described,  at  the  same  stage  of  development.  There  are,  in 
several  hundred  out-crops  around  Georgetown,  which,  so  far  as 
have  been  opened,  seem  to  belong  to  excellent  lodes. 


MAIN  SH 


IR  SH 


SH  N?  S. 


Thb  Equator  Lodb.— Scale  100  feet  to  the  inch. 

laOow  shaft  is  the  discovery,  east  of  which  the  lodo  strikes  north  ^Q''  east,  while  west  of  the 
I  the  strike  is  south  5i°  30'  west  Depth  of  main  shaft,  '206  feet ;  of  the  main  level,  100  feet : 
between  main  shaft  and  air  shaft,  115  feet.  -  Depth  of  Ko.  2,  120  feet    G,  G,  an'  onder-hnna 

the  bottom  of  the  main  level.  The  level  is  drawn  in  its  ori^nnal  position.  West  of  the  dis* 
iO  feet,  there  is  a  shaft  called  No.  1  west,  and  50  feet  deep,  and  east  of  shaft  Xo.  2  there  is 
ihaft  at  a  distance  of  ahont  115  feet,  and  SO  feet  deep.    Both  from  this  and  from  shnft  Xo.  2 

short  levels  nmning  westward,  each  25  or  30  feet  long.  The  level  fh>m  No.  2  is  60  feet,  and 
m  eastemmost  shaft  30  feet  helow  the  surfSnce. 

[lis  lode,  as  well  as  in  all  the  other  ones,  stoping  has  but  just 
commenced ;  and  the  quantity  of  ore  taken  out  wa^  almost  ex- 
'ly  obtained  by  sinking  and  drilling.  The  Equator  lode  i)rodueed 
August  20,  1869,  300  tons  of  ore,  yielding  about  $92,000  in 

hoisting  is  done  by  steam  at  th^  main  shaft. 


"^Li^ 


Thb  Tkbbiblb  Lode.— Scale  200  feet  to  the  inch. 

9t  the  lode,  north  GSP  east.    Dip  vertical  to  a  depth  of  80  feet,  thence  to  present  depth  15^ 
^  utrmbMftf  TB  feet ;  B,  discovery-shaft,  50  feet.    A  28  feet  higher  than  D. 

mine  has  produced  175  tons  of  ore,  yielding  $85,000  coin,  or  at 
0  at  $485  71  per  ton.    A  large  amount  of  second  and  third-class 
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ore  is  ou  hand,  worth,  respectively,  $200  and  $70  per  ton.  A  toa 
now  being  driven,  intended  to  strike  the  lode  at  a  depth  of  2351 
the  discovery  shaft :  the  point  of  intersection  is  350  feet  from  the  i 
of  the  tunnel ;  120  leet  have  been  completed  by  the  use  of  the  Bo 
rock  drill. 


The  Brown  Lode.— Scolo  300  feet  to  the  inch. 

Coarse  of  the  lode  fh)in  discovery  west,  south  *81^  4y  ircst }  coarse  of  the  lode  from  dis«n 
north  fel<'  4.V  east.  D.  discovery  shitft,  170  feet  deep.  A,  tannel  which  int4^rsect«  the  lod< 
aujsles.  B  is  iutended  for  an  air  shaft,  hut  is  not,  in  fact,  broken  through  to  the  suriace  yet 
35  feet. 

The  lode  has  prwluced  275  tons  of  ore,  yielding  $72,000  coin,  oi 
nite  of  $261  82  per  ton.  Much  second-class  ore  is  on  hand.  Tt 
is  worked  from  the  tunnel  A,  through  which  the  ore  is  taken  o 
conveyed  from  the  adit-mouth  to  the  foot  of  the  mountain  by  ra 
cars,  traveling  upon  a  suspension  wire  cable,  as  shown  below^ 


Sti^etmon  tramway. — ^This  ingenious  arrangement  is  highly 
recommended  where  the  construction  of  a  road-bed  might  be  too  • 
sive.    lliis  tramway  of  wire  rope  conveys  tiie  ores  fkom  tiie  8bfift| 
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wn  a  steep  incline  to  the  mill.  Its  construction  appears  from  the 
lanying  diagram,  in  which  a  is  a  stationary  wire  rope,  one  and 
rth  inch  in  diameter,  fastened  to  heavy  frame-work,  well 
3d  at  each  end ;  c,  c,  two  small  rollers,  one  fastened  to  the  end  of 
38-beam  dj  for  supporting  the  rope,  and  the  other  running  on  the 
he  rope,  as  a  wheel  for  the  car,  which  is  suspended  from  two  of 
n  the  ni<inner  shown  in  the  diagram ;  e^  heavy  wrought  iron, . 
bo  (?,  and  terminating  in  the  axle  of  c;  /,  the  car ;  //,  a  piece  of 
B  to  hold  the  rollers  apart.  At  fe,  a  small  wire  rope,  not  shown 
Irawing,  pulls  the  car  up  and  lets  it  down.  There  are  two  lines 
onary  ropes,  each  constituting  a  track.  The  tightening  of  the 
es  is  effected  by  means  of  heavy  rollers  at  the  lower  end  of  the 
y,  around  which  they  are  wound,  and  which  are  turned  with 
ikes.  The  full  car  coming  down  on  one  track  pulls  the  empty 
on  the  other.  Contrary  to  the  expectations  of  many  engineers, 
orked  so  far  very  well.  The  annoyance  caused  by  water  gather- 
he  wire  cables  and  freezing  there  in  the  winter  has  not,  I  am 
J,  proved  serious ;  and,  on  the  whole,  the  system  must  be  con- 
a  success. 


TBI  Griffith  LoDB.~Scalo  900  feet  to  the  inch, 
ft ;  B,  maiQ-«hafl ;  D,  discovery  shaft.    Course  of  the  lode,  northeast  and  southwest. 

a  tons  of  surface  ore  yielded  $1,152  93  coin.  The  main  shaft, 
;  sunk,  has  demonstrated  the  existence  of  an  extensive  body  of 
tt  average  width  of  twenty  inches.  At  least  350  tons  of  first- 
;  have  been  obtained  by  sinking  that  shaft.    Three  hundred  feet 

owned  by  the  What  Cheer  Mining  Company ;  300  feet  east,  by 
ton  &  Cass  Gold  Mining  Company, 
rodnct  of  ore  of  the  Baker  mine  has  been  nearly  300  tons ;  about 

mostly  surface  ore,  have  been  worked^by  amalgamation,  and  4 
smiting,  yielding  together  $5,500  in  coin.  Above  200  tons  of 
>  are  on  hand,  which  very  likely  will  yield  from  $120  to  $130 

e  m  oonTeyed  from  the  lower  tunnel,  about  700  feet  down  the 
a  ci0<ratod  tramway.    For  what  reason  the  second  tunnel  has 
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been  driven  and  the  lowest  shaft  suuk  in  the  place  indicated,  I  am  uu-  I 
able  to  say.  i 


i 


i 

The  Bakeb  Mine.— Scale  60  feet  to  the  inch.  j 

Course  very  near  northeast  and  southwest.    Dip  abont  i(f>  north.    Tho  discovery  is  at  tho  moBftrf  J 

the  upper  tuiinel.   There  is  some  ground  worked  out  on  tho  sur&ce  above  it ;  Bis  thegroaiidftopei«iL  ' 

The  Clift  Jjode  courses  northeast  an<J  southwest,  and  has  been  devA  j 
oped  by  a  discovery  shaft  105  feet  deep  and  a  drift  tunnel  175  feet  long, 
cutting  the  shaft  115  feet  from  the  tunnel  m#uth  at  a  depth  of  40  feet 

Product  of  ore,  70  tons,  yielding  $8,500  in  currency,  or  $121  43  iier 
ton. 

Ttie  Astor  Lode  courses  very  nearly  east  and  west.  The  discoveir 
shaft  is  130  feet  deep;  1,200  feet  east  of  discovery  shaft  there  is  aDOtha 
shaft  furnishing  the  same  kind  of  ore.  Suiface  ground  worked  oat  toi 
depth  of  about  six  feet  for  a  distance  of  150  feet,  has  produced  45  toM 
of  ore,  yielding  $7,500,  =  $166  67,  coin,  per  ton- 


PEOCESSES  OF   TEEATMENT, 

The  varying  character  of  the  ores  necessarily  involves  the  appyo- 
tion  of  different  processes  in  order  to  beneficiate  each  kind  to  the  belt; 
advantiige.  All  those  ores  containing  much  galena  must  be  treated  \f' 
smelting;  those  containing  little  galena  with  more  or  less  ziuc-blendB^ 
and  the  so-called  surface  ores,  will  be  worked  most  economically  by  b»- : 
rel  amalgamation ;  and  the  poor  sulphuret  ores  will  afford  abnndaife : 
material  for  raw  amalgamation  in  Hepburn's  or  Wheeler's  pans.  I 
shall  call  these  diffeix^nt  kinds  of  ore,  in  the  order  above  given,  ftn^ 
second,  and  third-class  ores.  There  is  but  very  little  of  the  tot-cbM 
mined,  as  only  a  few  lodes  produce  ore  with  more  than  20  per  ceiLt«f{ 
galena,  the  rest  being  zinc  blende,  gangue,  and  usually  a  littJe  iroi 
p^Tites;  more  than  50  per  cent,  of  all  the  ore  reduced  belongs  to  tklj 
second,  and  perhaps  from  30  to  35  per  cent,  to  the  third  class. 

Owing  especially  to  the  scarcity  of  good  galena  ores,  aU  the  at 
at  smelting,  with  only  one  exception,  have  been  metsdlorgieal  or 
cial  failures.    In  some  instances,  this  result  was  due  to  the  maoagenifiit; 
of  the  smelting  operations  by  persons  who  seem  to  have  beUevd 
nothing  was  necessary  to  accomplish  a  success  in  that  direction 
common  sense,  iire-brick,.ore,  and  wood.    The  results  proved^dTooai^ 
that  a  thorough  knowledge  of  chemistry  and  metallurgy,  comoineditt 
X)ractical  skill  and  experience,  are  indispensable.    The  exoeptioD  dw** 
alluded  to  is  the  case  of  the  smelting  works  of  the  Brown  Silver  HianW 
Company,  which  have  succeeded  thus  far  in  pajring  tiie  Btooldiolden* 
dividend  of  one  per  cent,  per  month.  The  present  manager  of  thoee  woib 
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;  pithered  experience  in  fonner  attempts,  which  were  made  on  Baker 
,  and  resulted  unsuccessfully.  At  the  Brown  works,  skillful  men  are 
ployed  for  smelting  and  cupelling,  and  exceedingly  rich  ore  is  delivered 
the  works  from  the  mine.  By  buying  galena  ores  in  ContnU  and 
i'ada,  and  mixing  them  with  the  ores  from  the  Brown  and  Coin,  which 
itaui  comparatively  little  galena  but  much  black  zinc  blende,  one  of 
main  mistakes  which  were  made  in  the  fonner  smelting  operations 
h  Baker  ore  is  wholly  avoided.  These  latter  ores  contain  less  than 
per  cent,  of  lead,  and  smelting  them  without  even  a  previous  roast- 
was  necessarily  a  failure. 

Loother  attempt,  made  in  the  winter  of  1867  and  1868,  by  Schirmer  & 
ickner,  was  also  a  success,  at  least  in  regard  to  the  metallurgical 
alts  obtained.  These  were  highly  satisfactory.  In  everj*^  campaign 
ept  the  last  one,  more  than  95  per  cent,  of  the  contents  of  the  ore  in 
cious  metal  were  obtained.  During  the  unsuccessful  campaign  they 
d  to  smelt  Terrible  ore,  containing  only  20  per  cent,  of  lead, 
n  a  financial  point  of  view,  however,  they  failed  entirely,  owing  to 
eral  adverse  circumstances.  They  leased  the  Georgetown  Silver 
elting  Company's  works  on  very  unfavorable  conditions  for  the  six 
ter  months.  At  this  time  of  the  year  ores  are  extremely  s(!arce, 
.  the  consequence  was  that  they  were  running  not  much  over  one- 
d  of  the  time.  Furthermore,  they  built  a  new  smelting  furnace, 
ch,  according  to  contract,  became  the  property  of  the  company 
r  the  expiration  of  the  lease  without  any  com]:>ensation.  Though 
expi»nse  of  building  it  did  not  exceed  $1,600,  even  that  amount 
heavy  investment^  if  it  has  to  be  paid  back  from  the  earnings  of 
11  works  in  six  months.  The  furnace  itself,  used  with  the  best  results 
\It.  Briickner  in  South  America,  and  resembling  very  much  the  so- 
?d  KiisteFs  furnace,  worked  admirably,  and  must  be  highly  recom- 
ided,  as  a  comparatively  large  quantity  of  ore  (from  three  to  four 
i)  may  be  tresited  by  it  daily  with  a  small  amount  of  fuel.  Another 
•ee  of  constant  trouble  and  expense  to  them  was  the  turbine  which 
ished  the  motive  power  for  the  fan-blower.  The  water  could  not 
cept  running,  and  finally  an  engine  had  to  be  substituted.  With 
lany  unfavorable  circumstances  surrounding  them,  it  is  not  astonish- 
that  they  failed.  If  they  had  been  able  to  secure  a  full  supply  of 
I  galena  ore  a  substantial  success  would  undoubtedly  have  been 
eve<l.  Under  the  circumstances,  they  have  at  least  satisfactorily 
wistnited  that  the  galena  ores  of  the  Territory  can  be  made  to  yield 
.  05  to  100  per  cent,  of  the  fire-assay  by  skillful  handling. 
veral  trials  with  Scotch  hearths,  made  by  Professors  Dibbin,  Sto- 

Kane,  and  some  others,  also  failed  entirely.  In  some  instances 
lead  iwsitively  refused  to  make  its  appearance  until,  by  the  assist- 
of  a  colored  man  who  had  worked  in  the  lead  mines  of  Virginia, 
3n»  was  made  to  reluctantly  give  up  some  of  its  lead,  though  not 
gh  to  encounige  further  work. 

order  to  smelt  the  galena  ores  of  this  vicinity  profitably,  they 
it  first  to  be  rotisted  cai*efully  at  a  gradually  increasing  heat  until 
just  begin  to  sinter.  If  the  ore  does  not  contain  any  quartz,  about 
er  cent,  of  quartz  should  be  added.  By  roasting  in  this  way  a  great 
of  the  galena  is  converted  into  sulphate  and  oxide  of  lead,  both  of 
rh  wiU  be  converted  into  metallic  lead  and  sulphurous  acid  in  con- 
with  the  aodecomposed  galena.  A  comparatively  small  amount  of 
,  averaging  from  5  to  10  per  cent,  according  to  the  smsdler  or  larger 
entage  of  galena  in  the  ore,  will  thus  be  needed  in  smelting.    If 
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possible,  the  galena  present  should  not  be  less  than  50  i>er  cent.  Ail 
roasting,  the  ore,  mixed  with  the  necessary  amount  of  iron  and  lime 
tiuor  spar,  should  be  smelted  in  a  reverberatory  furnace  like  that  c 
ployed  by  Schirmer  &  Briickner,  or  in  a  shaft  furnace  from  12  to  IC  f< 
high. 

liaw  amalgamation  has  been  tried,  both  in  Black  Hawk  and  in  Geor; 
town,  Blat<,*hley's  pans  being  used  for  the  puriK)8e.  The  results  ai^« 
to  have  been  very  unsatisfactory',  especially  in  Black  Hawk.  It  is,  ho 
ever,  certain  that  there  is  a  good  deal  of  ore  which  can  be  treated  qu 
successfully,  and  most  economically,  by  raw  amalgamation,  tliough 
present  this  class  is  too  poor  to  pay  for  the  high  rates  of  mining,  haalii 
and  materials.  The  hauling  of  the  ores  from  the  mines  is  especially 
heavy  item.  As  yet,  roads  have  been  built  only  to  thi-ee  lodes,! 
E(piator,  Terrible,  and  Baker ;  three-quarters  of  all  the  ore  bas  to 
packed  down  the  hills  on  mules,  and  this  involves  an  average  expei 
per  ton  of  ore  of  from  $10  to  $15,  according  to  the  more  or  less  fev 
able  location  of  the  mine.  As  soon  as  this  state  of  affairs  is  somewl 
modified  by  the  construction  of  good,  substantial  roads,  and  a  redacts 
in  the  prices  of  mining  and  milling,  all  the  low-grade  ores  will,  i>erfaa] 
be  treated  with  advantage  to  the  owners  by  raw  amalgamation.  Tl 
will  considerably  increase  the  bullion  product. 

By  far  the  greatest  part  of  all  the  ores  produced  is  treated  by  roi 
ing  with  salt,  and  subsequent  amalgamation.  For  this  branch  of  bo 
ness  there  exist  four  reduction  works,  one  of  which,  belonging  to  1 
Pine  Silver  Mining  Company,  is  not  yet  quite  completed.  Two  of  Um 
the  Gernum  lieduirtion  Works,  owned  by  L.  Huepeden  &  Company,  u 
the  Baker  Silver  Mining  Company's  works,  employ  Bruckner's  revo 
ing  roasting  cylinders  for  roasting  and  Freiberg  barrels  for  amalgam 
ing ;  the  Pine  Silver  Mining  Company  have  one  of  the  cylinders,  an 
think  a  Hepburn  pan.  Mr.  Stewart  roasts  in  reverberatory  furnac^sa 
amalgamates  in  Blatchley's  pans.  The  object  in  roasting  the  silver  < 
with  salt  is,  to  conveit  all  the  different  combinations  of  silver  into  eta 
ride,  which  will  readily  amalgamate.  The  highest  degree  of  iierfecti 
in  this  kind  of  roasting  has  been  attained  in  Colomdo  by  Willi 
Briickner's  revolving  cylinder,  by  which  the  ore  is  easily  chloridized 
high  as  05  per  cent.,  and,  when  particular  attention  is  paid,  ^m97 
98  per  cent,  can  be  attained.  Moreover,  it  consumes  very  little  ft 
(three-quarters  of  a  cord  in  twenty -four  hours,)  and  ores  containing  i 
too  much  galena  are  worked  to  the  best  advantage  with  only  5  i)er  cent 
salt,  if  their  contents  in  silver  do  not  exceed  $120  per  ton.  The  late  8 
cess  of  Mr.  Stetefeldt's  furnace  at  Reno,  Nevada,  may,  howei'er,  ev€ 
ually  supersede  this  furnace  in  Colorado,  as  it  has  an  immensely  lar] 
capacity  than  Briickner's,  while  the  perfection  and  economy  in  the  rofi 
ing  is  beyond  any  doubt. 

The  Briickner  cylinder  and  process  are  fully  described  in  auotherp 
of  this  report,  and  1  give  here  only  some  additional  facts  relating  to  1 
cost  of  construction  and  working  expenses. 

The  cx)st  of  one  of  these  furnaces,  (without  royalty,)  including  fooi 
ation,  rollers,  firebox,  dust-chamber,  and  stack,  varies  according  to  lo 
circumstances,  from  $2,500  to  $3,000.  Three  of  them  put  ni>  toged 
will  cost  from  $0,5^^  ^^  $7,500.  The  average  capacity  may  be  art 
called  four  tons  x>er  diem:  A  short  time  ago  the  (xermaii  "Redneti 
Works  treated  in  one  cylinder  as  much  as  S)  tons  in  six  day&  Fo 
tons  are  roasted  with  three-fourths  of  a  cx)rd  of  wood ;  the  ore  is  easi 
chloridized  as  high  as  ninety-five  iier  cent.,  and  one  man  is  amply  8i 
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ficient  to  ran  three  ftiniaees.    The  average  daily  cost  of  roasting  ore 
io  Colorado,  if  three  cylinders  are  worked,  is  as  follows : 

f«)d£)r  three  cylinderB,  2^  cords,  at^ $11  25 

TVoroMtc«.at|4each 8  00 

Qranioff  of  furnoceB  and  dast  chambers  once  a  week,  one  man  at  $3  50  for  four 

hourr  irork 1  17 

OB,&c 50 

Vearandtear,  at  20  per  cent,  of  97,500 5  00 

Total * 25  92 


Diriding  by  twelve,  (the  number  of  tons  worked  in  three  cylinders  in 
kday,)  we  obtain  $2  16,  certainly  a  very  small  cost  for  roasting  one  ton. 

Formerly  it  was  believed  that  only  ores  contiiining  very  little  galena 
ind  zinc  blende  could  be  treated  to  advantage  in  this  furnace,  but 
ningr  to  several  alterations  made  in  the  manner  of  working  by  Huei)e- 
leo,  Welters  &  Co.,  and  another  improvement  by  the  inventor,  almost 
Hjipkind  of  ore  is  treated  successfully  and  profitably.  .  During  the 
linter  of  1868-'69,  the  German  Reduction  Works  were  lying  idle  about 
bif  the  time  for  want  of  ore ;  and  in  order  to  keep  the  establishment 
ping  as  much  as  possible,  they  had  to  take  any  kind  of  ore  they  could 
pt  At  that  time  they  worked  the  hearth  from  the  smelting  furnaces, 
vkich  must  certainly  be  considered  iis  very  bad  material  for  chloridizing 
rttsting.  The  results  obtained  were,  however,  only  very  little  inferior 
Ib  the  average ;  and  the  roasting  itself  was  pertbrmed  in  nearly  the 
baetime. 

The  advantages  offered  by  this  furnace  as  compared  with  a  reverbe- 
nbny  ftimace,  are  the  following:  1.  The  capacity  is  larger;  2.  It  needs 
iMfiiel;  3.  The  ore  is  roasted  uniformly ;  4.  No  stirring  of  the  ore  by 
knd  is  required ;  5.  Less  repairing  of  the  apparatus  is  required. 

Much  benefit  to  the  silver  mines  may  be  exi>ected  from  the  large 
hmng  works,  recently  erected  by  Mr.  Kurtz  for  the  Wilson  &  Cass 
Gold  Mming  Company,  in  the  most  approved  European  style.  They 
iliited  operations  early  in  the  fall,  and  everything  worked  very  well.  If 
%are  able  to  keep  the  works  in  full  supply,  they  will  doubtless  have  a 
pBfect  success  in  every  respect.  The  capa<uty,  however,  being  as  much 
hM  tons  per  day,  I  fear  the  supply  will  be  very  short  for  some  time 
toeome.  In  that  case  the  work  will  perhaps  not  derive  much  profit 
Uyear.  The  main  thing  for  which  the  miners  have  to  thank  these 
*otks,  is  a  material  reduction  of  the  mill  fees.  By  publishing  a  list  of 
pnees,  according  to  which  they  intend  to  buy  ores,  they  reduced  mill 
h»  from  $60  to  $45  per  ton,  in  order  to  get  their  share  of  the  ores.  The 
i>tker  reduction  works,  of  course,  had  to  follow  suit ;  and  if  only  the 
prices  for  hauling  and  packing  were  reduced  in  the  same  proportion 
l^re  could  be  made  to  pay  a  handsome  profit  to  the  miner.  A  further 
icdactiou  of  mill  fees  is  likely  to  occur  whenever  the  supply  of  ores  gets 
^limited.  For  more  than  a  year  this  reduction  of  mill  fees  hns  been 
Kx^tantly  called  for  as  absolutely  necessary  in  order  to  make  the  mines 
l*y  and  the  county  prosper.  This  l)eing  done,  now  it  l>ecomes  the  duty 
^  the  miners  and  mine  owners  to  do  their  share  of  the  work  also.  They 
^ht  to  do  all  in  their  power  to  get  their  mines  into  such  a  shape  as  to 
P^uce  constantly  and  uniformly  a  supply  of  ore  on  the  strength  of 
*luch  large  works  can  be  erected,  which  couhl  and  would  work  cheaper 
^  small  ones.  If  all  the  present  works  only  were  kept  in  full  sup- 
ply, which  will  require  about  100  tons  per  day,  a  rapid  change  to  the 
'Pterin  the  condition  of  Colorado  might  conticlently  be  expeete<l,  since 
^«  silver  mines  would  then  produce  at  least  $2,500,b00  instead  of  about 
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$200,000  of  bullion ;  this  would  elevate  the  depressed  buHiuess  interests, 
expenses  would  be  lower,  and  mining  would  be  a  leptimate  business. 
Under  the  present  circumstances  the  silver  mines  hardly  produce  bul- 
lion  enough  to  pa^'  for  the  immediate  necessities  of  the  population: 
and  so  long  as  such  is  the  case  a  country  cannot  possibly  accumulate 
wealth. 

OTH£E  COUNTIES. 

The  silver  mines  of  Summit  County  have  not  been  developed  to  any 
extent ;  they  are  mostly  strong,  galena-bearing  veins.  Silver  oi-esproiK-r, 
especially  brittle  silver  and  ruby  silver,  are  also  found ;  a  piece  of  the 
latter  kind  weighing  seven  pounds  was  taken  from  the  Anglo-Norman 
lode.  From  a  couple  of  hundred  assiiys  made  by  different  parties,  the 
probable  average  value  of  the  galena  ores  is  indicated  to  be  about  ^109 
per  ton.  It  must  be  borne  in  mind,  however,  that  the  value  of  orescan- 
not  reliably  btt  ascertained  for  a  whole  vein  by  assays  made  of  pieces. 
A  great  hinderance  to  the  development  of  the  lodes  in  this  county,  and 
the  beneliciation  of  the  ores,  has  been  the  enormous  cost  of  transpoita- 
tion.  At  present,  however,  (September,  1869,)  a  wagon  road  is  building 
from  Georgetown  to  the  Snake  River  mines,  which  will  be  complettil 
within  a  few  weeks ;  and  doubtless  the  improved  facilities  for  commu- 
nication will  reduce  prices  in  every  respect. 

The  other  bullion-producing  counties  are  Lake,  Park,  and  Bouldtt. 
Lake  County,  ranks  first,  as  the  gulches  there  yield,  even  now,  a  satisfiw- 
tory  amount  of  placer  gold ;  they  average  from  $5  to  $10  i)er  hand 
daily.  Boulder  just  begins  to  rise  from  her  sleep ;  work  is  commeoeed 
on  the  principal  mines;  and  as  they  are  paying  just  as  well  as  they  used 
to  do  before  they  parsed  into  the  hands  of  eastern  companies,  there  is 
every  reason  to  believe  that  with  the  increased  activity  of  the  popola- 
tion,  and  the  tulvantage  of  having  inexhaustible  beds  of  excellent  li|f- 
nite,  Boulder  Count^^  will  fiourish  again  within  a  short  time.  The  saon 
will  undoubtedly  be  the  case  in  the  other  counties,  but  not  being  abte 
to  visit  any  of  tlie  mining  counties,  except  Gilpin  and  Clear  Creek,  in 
person,  1  abstain  from  giving  any  statements  in  regard  to  them.  I  do 
not  hesitate,  however,  to  say  that,  judging  by  what  trustworthy  inftr- 
mation  I  have  at)out  them,  their  mines  and  other  resources  seem  second 
to  none  in  the  Territory.  Tbey  are  laboring  as  yet  under  disadvanta^ici 
which  are  almost  entirely  removed  in  the  counties  of  Gilpin  andCktf 
Creek,  and  some  time  will  be  required  to  develop  their  resources. 

BOULDEE  AND  JEFFERSON  COALS. 

These  counties  are  remarkable  for  the  occurrence  of  large  beds  of 
lignite,  which  is  pronounced  by  Professor  Hayden  to  be  8Ui>erior  toaay 
found  in  the  West,  which,  in  all  probability,  will  be  found  to  a  coDsidl^ 
able  extent  stretching  from  north  to  south  along  the  eastern  declivity 
of  the  Bocky  Mountains.  Only  at  two  points,  however,  in  Colorado,  a« 
the  beds  well  opened :  at  Bellemonte  and  Coal  Creek.  From  the  M 
place  more  than  50  tons  per  day  are  taken,  and  sold  in  Denver  at  fto« 
810  to  $12  per  ton.  Eleven  different  beds  have  been  so  farexpo«rft 
with  layers  of  drab  clay  and  sandstone  between  them.  The  coal  ob- 
tained resembles  anthracite  very  much  in  its  outside  appearauce,  bo* 
burns  with  a  strong  yellowish-white  flame,  gives  Uttle  soot,  and  fiw» 
two  to  thre^  per  cent,  ashes  of  a  reddish-yellow  color.  It  leaves  i» 
clinker,  and  produces  no  more  corrosive  effects  on  stoves,  grates,  and 
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K)iler8,  than  6ry  wood.    It  can,  therefore,  be  used  to  great  ad- 
e  for  generating  steam  and  smelting  ores. 

analyses  made  by  Dr.  Torrey,  of  New  York,  gave  the  following 

• 

No.  1.        No.  a. 

12.00  20.00 

matter 26.00  19.30 

rbon 59.20  58.70 

• 2.80  2.00 


100.00      100.00 


ralue  of  these  beds  of  lignite  is  greatly  enhanced  by  the  sira- 
ms  occurrence  of  flre-clay  and  iron  ore.  The  former,  found  in 
from  three  to  five  feet  thick  between  the  different  strata  of  coal, 
grayish  blue  color,  bums  almost  white,  and  compares  favorably 
le  well-known  standard  clays  of  Europe.  It  has  been  used  with 
it  success  in  the  manufacture  of  muffles  and  scoriflers  for  assaying, 
ing  equal  to  this  severe  test,  it  may  be  pronounced  sufficiently 
ory  lor  all  purposes.  The  iron  ore  occurs  scattered  over  the  sur- 
11  the  way  from  South  Boulder  to  Coal  Creek.  At  a  depth  not 
ing  five  feet,  masses  of  a  thousand  pounds  hav^  been  foimd  in 
d,  and  though  no  defined  bed  has  yet  been  discovered,  the  great 
.y  of  superficial  boulders  gives  ground  for  hope  that  such  a  de- 
'xists.  The  ore  found  is  probably  a  weathered  spherosiderite, 
>pearing  as  a  limonite,  containing  from  fifty  to  sixty  per  cent,  of 
Besides  the  iron  it  contains  alumina^  silica,  and  some  manganese, 
ids  only  very  little  lime  as  flux  to  yield  an  excellent  pig-iron, 
importance  of  these  coal  and  iron  beds  for  the  whole  region  west 
Missouri  river  cannot  be  overestimated.  Professor  Haydeu,in 
ort  on  the  lignites  of  the  West,  says :  "  Indications  of  large  de- 
>f  iron  ore  have  been  foxmd  in  many  other  localities  along  the 
the  Pacific  railroads,  and  if  the  mineral  fuel  which  is  found  here 
1  great  abundance  can  be  made  useful  for  smelting  purposes,  these 
(  and  iron  ore  beds  will  exert  the  same  kind  of  influence  over  the 
»  of  the  great  West  that  Pennsylvania  exerts  over  all  the  contig- 
:ates.  When  we  reflect  that  we  have  from  10,000  to  20,000  square 
}f  mineral  fuel  in  the  center  of  a  region  where,  for  a  radius  of 
1,000  miles  in  every  direction,  there  is  little  or  no  fuel  either  on  or 
li  the  surface,  the  future  value  of  these  deposits  cannot  be  over- 
red.'' 

ntly  some  trials  have  been  made  in  Golden  City  to  coke  this 
hich  are  said  to  have  given  the  most  satisfactory  results, 
le  South  Park  extensive  salt  springs  occur,  and  large  works  have 
•ected  there,  in  1866,  by  Rollins,  Hall  &  Lane.  The  salt  produced 
to  be  very  pure ;  but  owing  to  some  cause,  which  I  could  not  learn, 
siins  from  13  to  14  per  cent,  of  water.*  The  principal  drawback  to 
jcess  of  this  enterpnse,  however,  is  the  fact  that  the  company  are 
to  work  so  cheaply  as  to  exclude  the  competition  of  eastern 
nd  at  present  all  the  reduction  works,  so  far  as  I  know,  get  their 
of  salt  from  the  East. 

pmeDce  of  moisture  in  the  salt  indicates,  perhaps,  a  less  purity  than  has  been 
tor  the  product.  Is  it  not  due  to  the  presence  of  other  chlorides,  more  hygro- 
UQ  the  chloride  of  sodium  f — R.  W.  R. 
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ony  of  the  landscape  is  interrupted  by  several  isolated  and  low  monn- 
tain  chains  of  short  extent,  the  Cerillos,  Old  and  New  Placer,  Sandia, 
Manzano,  Or^an,  White  and  Sacramento  Mountains,  which  can  hardly 
be  called  a  continuation  of  the  Rocky  Mountains.  Most  of  them  are 
composed  mainly  of  syeuitic  rocks,  which,  during  their  upheaval,  broke 
through  palaeozoic  sandstones  and  carboniferous  limestones.  Tb«»« 
latter  are  found  generally  on  the  flanks  of  the  ridges,  but  sometimes  aho 
on  their  top.  Both  the  syenites  and  carboniferous  limestones  are  trav. 
ersed  by  mineral-  lodes.  Dykes  of  porphyry  are  frequently  met  with 
near  the  lines  of  intersection,  and  have  eitlier  caused  much  disturbance 
ill  the  stratification  or  metamorphosis  of  the  a<^joining  rocks.  Between 
and  surrounding  these  mountains  is  the  high  plateau  of  New  Mexico, 
almost  level,  and  mainly  underlain  by  tertiary  and  lower  cretaceoos 
rocks.  The  sandstone  forms  frequently  table  mountains,  (mesas,)  and 
contains  in  many  localities  beds  of  lignite  and  bituminous  coal,  two  to 
five  feet  thick,  alternating  with  layers  of  iron  ore,  fire-clay,  and  shales. 
The  latter  are  frequently  filled  with  large  fossil  leaves.  Wlierever 
eruptions  and  overflows  of  porphyry  have  acted  upon  the  formations 
containing  coal  the  latter  has  been  completely  metamorphosed  into  a 
beautiful  anthracite  of  excellent  quality.  This  anthracite  is  proved  to 
be  of  the  same  ago  as  the  lignites,  by  the  fossils  contained  in  the  shala 
overlying  both  in  the  same  succession.  Variegated  marls  and  beds  of 
gypsum  are  exposed  in  many  localities  on  this  plateau.  It  is  evident, 
therefore,  that  the  larger  portion  of  New  Mexico  has,  in  former  ages, 
been  a  ])art  of  that  large  tertiary  sea,  which  extended  through  nearly 
the  whole  section  of  the  North  American  continent  west  of  the  Missoori, 
and  forms  now  the  eastern  and  western  slopes  of  the  Rocky  Mountains. 

The  many  isolated  mountains  and  short  ranges  in  the  Tenitory  of 
New  Mexico  undoubtedly  were  as  many  islands  in  that  sea,  before  tLat 
part  of  the  continent  reached  its  present  elevation. 

Another  characteristic  feature  of  the  geology  of  New  Mexico  are  the 
extensive  layers  of  lava,  spread  in  several  localities  horizontally  on  mp 
of  the  sandstone  strata.  A  very  large  area  is  covered  by  them,  for  in- 
stance, between  the  Eaton  Mountains  and  the  Canadian  River.  The 
craters  of  now  extinguished  volcanoes  are  found  in  many  parts  of  the 
Territory. 

Not  less  interesting  are  the  great  number  of  deep  cauons  of  many  of 
the  rivers  and  creeks  in  New  Mexico.  In  the  northern  part  of  the  Ter- 
ritory, for  instance,  the  caiion  of  the  Rio  Grande,  west  of  Taos,  is  over 
1,000  feet  deep,  with  walls  perpendicular ;  the  caiion  of  the  Ocate  cuts 
through  a  mountain }  it  is  so  narrow  that  it  cannot  be  seen  until  the 
traveler  stands  at  the  very  brink  of  the  precipice^  and  frequently  tta 
river  appears  to  run  up  hill.  A  correspondent  Avntes,  "  It  seems  to  be 
unlikely  that  these  deep  cauons  could  have  been  formed  by  gradual 
erosion  from  the  surface  alone,  and  it  is  quite  natural  in  this  coaati;} 
where  subterranean  rivers  are  yet  of  frequent  occurrence,  to  think  rf 
these  as  one  of  the  causes  of  these  abnormally  deep  cuts.  The  sabsfr 
quent  breaking  down  of  the  overlying  strata  and  the  gradual  washiag 
out  of  the  loose  detritus  would  Jippear  to  be  a  more  reasonable  exptoi* 
tion  of  the  phenomenon."  I  must  decline,  however,  to  accede  to  this 
hypothesis. 

West  of  the  Rio  Grande  del  Norte,  which  traverses  New  Mexico  ftoi 
north  to  south,  the  same  formations  are  met  with  as  iii  the  eastern  put 
of  the  Territory.  The  principal  mountains  here  are  the  San  Juan  Moor 
tains,  between  the  Conejos  and  Chama  Rivers,  afl9uents  of  the  Bio 
Grande,  and  the  Rio  Blanco,  one  of  the  tributaries  of  the  San  Jnan,  an 
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iffluent  of  the  Rio  Colorado  of  Arizona;  further  south,  near  the  35th 
jarallel,  the  Sierni  Madre  i)roper,  which  consists  of  several  isolated 
uouutaiu  chains,  with  low  passes  between  them.  Zuiii  Pass  and  Nav- 
^  Pass  are  the  most  prominent.  The  projected  line  of  the  Kansas 
Pacific  railroad  passes  through  the  latter  at  an  altitude  of  7,177  feet 
ibove  the  sea.  From  Zuni  Pass  the  Sierra  Madre  extends  in  a  south- 
sastem  direction  toward  the  liio  Grande  Del  Norte.  Here  the  Mada- 
iena  Mountains  are  situated.  Another  chain  passes  thence  to  the  west, 
*iihDinatiug  in  the  Sierra  Blanco  near  the  boundary  line,  in  Arizona 
Iferritorj*.  Still  further  south  the  Pinos  Altos  and  the  unapproachable 
Barros  Mountains  interrupt  the  monotony  of  the  tertiary-  plains.  Be- 
tween the  Rio  Puerco  and  the  Rio  Grande  west  of  Santa  Fe  are  the 
7emez,  and  still  further  west  the  Nacimiento  Mountains;  north  of 
Uieui,  those  of  the  Tierra  Amarilla  and  Abiquiu.  All  of  them  are  known 
Kobe  filled  with  minerals,  but  in  most  of  them  prospecting  has  not  been 
carried  on  sufi&ciently  to  permit  of  giving  details  in  this  connection  iu 
■y  present  report. 

The  climate  of  New  Mexico  is  mild  and  very  healthy,  the  sk}^  as  clear 
IS  that  of  Italy,  and  the  air  transparent  and  pure.  In  fact,  the  very 
ietof  breathing  in  this  country  makes  existence  in  it  a  pleasuie.  The 
aoQ  is  fertile  wherever  water  for  irrigation  is  at  hand.  Most  of  the 
liains  are  covered  with  a  very  nutntious  grass,  (grama  grass;)  but 
•ome  of  them  are  waterless,  dry  deserts,  so  that  artesian  wells  will  have 
tDbe  resorted  to  for  a  supply  of  water.  The  mountains  are  covered  with 
ibe,  cedar,  oak,  &c.,  and,  together  with  the  flowery  meadows  in  the 
mieys,  present  a  very  pleasing  scenery  to  the  eye. 


CHAPTER  LV. 
THE    MOEENO    GOLD    FIELDS. 

The  total  pi^oduct  of  gold  of  this  Territory  for  the  year  from  July  1 , 
868,  to  July  1, 1869,  is,  according  to  the  best  informed  sources,  8500,0(U), 
din  value.  There  was  no  silver  produced  during  the  year,  with  the  ex 
eptiou  of  the  small  quantity  which  occurred  alloyed  with  gold.  Al- 
lioogh  there  are  rich  silver  mines  in  the  Territory,  which  have  been 
'cnrked  by  the  Spaniards  and  Mexicans  during  the  past  centuries,  all  of 
iem  lie  idle  at  present,  for  reasons  which  will  be  given  in  another  part 
r  this  report. 

The  increase  over  the  gold  product  of  last  year  is  mainly  due  to  the 
iscovery  and  development  of  the  new  mines  on  the  headwaters  of  the 
imarron  River,  a  branch  of  the  Canadian,  (not  the  so-called  dry  Cim- 
iftTon,  which  empties  directly  into  the  Arkansas.)  These  mines  are  sit- 
mte  under  36^  SO'  latitude  and  105^  longitude  from  Greenwich,  around 
kiddy  Mountain,  a  high  peak  in  the  Rocky  Mountains,  on  Ute  Greek 
Hd  Moreno  River,  both  of  which  are  affluents  of  the  Cimarron.  The 
7te  Creek  mines  lie  about  seventeen  miles  from  the  town  of  Cimarron, 
liaxweirs  Ranch;)  Elizabethtown,  the  principal  mining  town  of  ]Mo- 
^mo district,  is  sitoate  about  twenty-seven  miles  west  of  the  town  of  Cim- 
knoD,  and  tiiirty-five  miles  northeast  of  Taos.  According  to  Mr.  31. 
Bloomfldd's  measorement,  Baldy  Mountain  is  12,008  feet  high. 
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lie  three  principal  minlDg  districts  organized  in  tbis  region  are: 

.  Ute  Grc^k  district  on  the  east  side ; 

.  Willow  Greek  district  on  the  south  side ;  and 

'^  Elizabethtown  on  the  west  side  of  Baldy  Mountain. 

UTE  CEEEK  DISTRICT. 

Che  Aztec  Mine  is  situate  between  Ute  Creek  and  the  Poiiil  River,  in 
auge  of  silicious  slate,  which  extends  in  an  eastern  direction  from  the 
t  of  Baldy  Mountain.  It  was  discovered  in  the  spring  of  1868,  by 
•ee  miners,  Lynch,  Dogherty,  and  Fosley.  These  men,  while  pros- 
^tingat  the  base  of  the  range,  found  some  '^  float"  quartz,  rich  in  gold, 
ich  they  ti'aced  to  a  **  slide"  forming  a  depression  of  the  surface  i)artly 
ed  with  decomposed  vein  matter.    This  material  yielded  as  high  as 

0  and  three  dollars  to  the  pan,  (about  twenty  pounds  of  *'  dirt"  or  aurif 
K18  gravel.)  On  this  "  slide"  they  worked  for  a  while  and  finally  found 
B  lode  higher  up  and  nearly  on  top  of  the  hilU  at  a  point  where  the 
eseut  main  shaft  is  located.  Two  thousand  feet  east  and  one  thousand 
3t  west  of  this  shaft  are  owned  by  the  comi)any — L.  B.  Maxwell 
ruing  seven-twelfths,  J.  Dold  one-sixth.  Colonel  Bergman  one-twelfth, 
idby  one-twelfth,  and  Lynch  one-twelfth. 

The  shaft  sunk  on  the  property  is  ten  by  seven  feet  in  the  clear,  and 
Wfeet  deep.  It  follows  the  dip  of  the  lode  for  about  90  feet  at  an 
igle  of  750  northeast.  At  a  depth  of  about  35  feet  two  drifts  have 
sen  run  into  the  lode  in  opposite  directions,  one  bearing  north  41^ 
6Bt,  the  other  south  30^  east.  The  drift  toward  the  west  is  120  feet,  and 
at  toward  the  east  110  feet  long.  The  dip  of  the  vein  near  the  end 
rthe  latter  drift  is  60^  northeast;  its  width  in  these  openings  is  vari- 
He  from  a  few  inches  to  four  feet.  To  within  90  feet  from  the  surface 
Btk  strike  and  dip  of  the  lo<le  are  remarkably  regular,  but  below  that 
Epth  the  dip  changes  very  suddenly  from  75^  to  nearly  horizontal,  and 
•  bearing,  which  in  the  upper  part  of  the  shaft  was  north  50^  west, 
1118  ai>parently  to  north  71^  west.  It  must  be  remarked,  however. 
It  correct  observations  are  very  difficult  in  a  labyrinth  of  drifts,  the 
liming  and  working  of  which  certainly  surpasses  any  irregularity 
lich  the  lode  itself  may  present  to  the  eyes  of  men  not  used  to  mining 
veins  and  unable  to  explain  to  themselves  such  disturbances,  as  in 
ler  mining  countries  are  perfectly  understood. 

b  this  case  a  second  vein,  in  places  very  rich  and  three  and  one-half 
t  wide,  joins  the  lode.    This  is  the  true  cause  of  the  variation  in  strike 

1  dip  above  spoken  of.  But,  under  these  circumstances,  it  may  be 
ifldently  expected  thjit  the  irregularity  appearing  so  great  to  inex[)e- 
Qced  eyes,  will  be  proved  to  be  of  little  import  by  future  dcvelop- 
Dts.  Although  the  strike  of  the  lode  may  remain  a  different  one 
m  that  found  above,  the  former  dip  of  the  vein  is  very  likely  to  ap- 
ir  aKdin  a  little  lower  down.  Some  more  iron  and  copper  pyrites  will 
doabtedly  make  their  api)earance,  and  leun  streaks  may  occur;  but 
rertbeless,  if  the  lode  is  worked  according  to  a  regular  system,  and 
lecially  if  particular  attention  is  paid  to  the  constant  development  of 
ir  ore  boilies  in  such  a  manner  that  sufficient  reserves  are  always  on 
ftd  for  a  steady  supply  of  the  mill,  the  vein  will  undoubtedly  deserve 
be  called  an  uncommonly  rich  one. 

Ihe  quartz  of  the  Aztec  contains,  like  nearly  all  the  gold  ores  of  that 

en,  a  large  proportion  of  peroxide  of  iron,  which  gives  it  a  brown 
f  rimilar  to  that  of  the  Colorado  surface  ores.    This  ingredient  is 
idoabtedlj  the  product  of  the  decomi>osition  of  iron  pyrites.    Some 

H.  Ex.  Doc  207 25 
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decomposed  feldspar,  quartz  in  crystals,  and  occasionally  a  little  cart 
nate  and  sulphate  of  copper,  are  also  present.  A  searn  of  copper  pyrit 
is  found  in  the  bottom  of  the  shaft.  The  slate,  thin  layers  of  which  < 
cur  in  the  lode,  is  often  stained  green  by  copi>er  salt«  and  contains  fi 
gold.  So  far  all  the  gold  is  found  to  be  perfectly  free  from  any  coatii 
generally  tiner  than  common  gunpowder,  and  on  an  average  much  smal 
in  size  than  that  found  in  the  gulch  claims  below  the  lode.  Wire  gdU 
met  with  occasionally. 

The  Aztec  mill  is  owned  by  the  same  parties  who  own  the  mine, 
is  situate  on  Ute  Creek,  in  a  well-watered  and  heavily -timbered  regk 
and,  according  to  measurements  made  by  Mr.  Bloomfield,  10,790  fi 
above  the  sea.  A  tramway  1,675  feet  long  has  been  constructed 
carry  the  ore  from  the  mine  to  the  mill.  The  latter  contains 
stamps,  was  built  by  the  Eagle  foundery  at  Chicago,  and  cost,  iuclndi 
freight,  $8,000.  The  stamps  weigh  425  pounds  each,  and  drop  at  t 
rate  of  33  times  per  minute.  They  are  propelled  by  a  twelve  hop 
power  stationary  engine.  Nearly  all  the  gold  is  amalgamated  in  t 
battery-box  and  a  very  small  proportion  only  is  taken  from  the  amal$ 
mated  copi)er  plates.  A  ''  clean-up''  is  generally  made  every  other  da 
and  the  plates  are  washed  with  a  solution  of  cyanide  of  potassioi 
The  stniined  amalgam  yields  by  retorting  about  half  its  weight  in  go 
of  very  good  quality.  A  lot  of  retorted  gold  from  this  mill,  sent  toti 
United  States  assay  office  at  New  York,  assayed  .835J  in  gold  and  1 
in  silver;  another  lot  from  the  same  mill,  weighing  206.80  ounces,! 
sayed  .841  in  gold,  and  .152  in  silver;  coin  value  $4,613  43;  curreiM 
value  86,282  17,  less  $6  38  taxes=$6,275  79  net.  Five  men  areei 
ployed  in  this  mill,  and  one  of  the  owners  is  the  superintendent.  Eigbtet 
to  twenty  men  are  working  in  the  mine,  and  keep  four  drills  nmniugi 
the  day-time  and  two  at  night.  Wood  costs  $2  35  per  cord  at  the  mil 
From  $2  to  $2  50  and  board  is  paid  to  the  men ;  board  is  $1  i>orda; 
Lumber  delivered  at  the  mill  costs  $30,  and  mining  timbers  $15  |k 
thousand  feet.  Freight  from  Sheridan,  the  terminus  of  the  Kaaa 
Pacific  rjiilroad,  to  the  mines  costs  two  and  a  half  cents  per  pound,  ai 
from  St.  Louis  five  and  a  half  cents. 

The  mill  commenced  crushing  rock  October  29,  1860.  Colonel  Bei| 
man  has  kindly  furnished  me  with  an  account  of  the  work  done;  rt 
yield  of  gold  bullion  is  taken  from  the  books  of  the  Aztec  Company : 

October,  1868,  to  Jpril,  18G9. 

Working  days.  ^o.  tins  cniki 

October 3  i 

NovemlxT 14  M 

December 6  8 

January 16  • 

Febrnai-y 16  ^ 

March  and  April 16  ^ 

Total 71  9 

Which  Yielded  1,678  oz.  7  dwt.  13  grains  of  gold.  This,  sold  at  $22  currency  p«* 
amounted  to  »3(>,823  50. 

April  12  to  July  1,  1869. 

Oi.dnfi 

April  13,  cleaned  np 56  W  * 

April  14,  cleaned  ui) 76  l*   ' 

April  17,  cleaned  \fy 230  f 

April  21,  cleaned  np 47  1 

May  4,  cleaned  up 87  U  J 

May  4,  cleaned  np 218  5  ■ 
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Os.  dwt.  gr». 

7,  cleaned  ep Ill  7 

B^dpanednp ^ 327  1    12 

W,deaDednp 681  1 

Vi,  eletned  up 92  15 

S^deaoednp 95  5 

3,cleanedup., 132  11    12 

S^deaoedup 132  19    12 

S^eleanednp 23  19    12 

l^eleanedup 21i$  9    12 

;cIeMied  up 45  10    12 

0,  deaoed  up 13  10    12 

0,  cleaned  up 210  11    12 

0,  deaned  up. 151  2    17 

3,  cleaned  up.- 116  17    17 

7,  deaned  up 97  7      7 

3,003  14      6 

vk  |32  euireoey  per  oz.,  |66,081  67. 

Mr  of  woridng  days,  64;  number  of  tons  crushed,  960. 

ige  yield  of  ore,  $SS  83  currency. 

Beoapitulationf 


1, 188B,  to  April  13, 1889. 
lan,  to  Jnly  1,18110 


Yield. 


Ou. 

dvot 

gri. 

1,678 

7 

13 

3,003 

14 

6 

1, 810  <  4,  C8S      1      19 


Yalne. 


136,933  50 
66,081  67 


103,005  17 


^  Tield  per  ton  of  ore,  |56  90  currency. 

( the  month  of  May,  1869,  the  mill  was  run  for  one  week  on  very  rich  ore, 

elded  at  the  rate  of  ^,000  per  day. 

Yield  of  Aztec  mill  from  July  1  to  August  4, 1869. 


Os. 

dwt 

gm. 

157 

8 

0 

18 

7 

0 

53 

4 

0 

103 

11 

12 

88 

12 

12 

140 

IG 

19 

103 

8 

12 

\ 86    16    18 

ibove  statistics  speak  exceedingly  well  for  the  richness  of  the 

Big  Jackd  or  Montezuma  lode  was  discovered  lately  by  a  miner 
Big  Jack,  between  Ute  Creek  and  Black  Horse  gulch,  within  half 
of  the  Aztec  mill.  It  is  reported  to  be  even  richer  than  the 
L.  B.  Maxwell,  the  owner  of  the  grant,  is  the  principal  share- 
in  this  claim,  which  is  3,000  feet  long.  He  is  putting  up  a  30- 
mill,  15  of  which  will  be  in  operation  by  the  end  of  October, 
The  lode  has  been  traced  tor  about  one  mile.  The  discovery 
1 50  and  another  shaft  40  feet  deep.  A  tnnnel,  running  on  the 
IS  been  commenced,  which  is  intended  to  strike  the  discovery 
t  a  depth  of  300  feet.  About  GOO  tons  of  ore  have  been  extracted, 
ji^t-runs  at  the  Aztec  mill  have  given  a  result  of  $75  per  ton,  and 
ance  of  the  ore  is  expected  to  yield  fully  as  higlu 
iderable  excitement  prevails  on  account  of  this  new  discovery, 
lonel  Watts,  who  has  seen  it,  calls  it  the  best  lode  in  America. 
deed,  if  it  does  all  it  is  expected  to  do,  viz.,  if  it  is  able  to 
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supply  regularly  a  30  stami)  mill  with  ore  contaiuing  $75  gold 
ton,  it  may  well  be  called  not  alone  the  best  lode  in  America,  but  in 
world ;  especially  if  we  consider  that  the  cost  of  working  the  mine  ah 
be  comparatively  low,  while  the  gold  occurs  in  a  free  state,  so 
the  cheapest  of  all  jjroccsses,  the  common  stamp  mill  process,  ca 
profitably  employed. 

The  cost  of  extracting  and  milling  one  ton  in  Ute  district  is  estim 
at  $10  to  $20,  according  to  the  size  of  ore  bodies  met  with,  and  to  i 
or  less  skill  and  economy  in  the  management.  This  is  higher  tlw 
should  be. 

Considerable  prospecting  has  been  done  during  this  ye^ir  on  the  ri 
near  the  Poiiil  River,  north  of  Ute  Creek,  and  many  leads  were  dit 
ered.  The  following  are  a  few  of  them  :  The  Swansea  lead,  shaft  :J0 
deep ;  the  Oates  lead,  shaft  sunk  13  feet.  The  ore  of  both  is  sai 
yield  a  fair  prospect  in  the  pan.  The  Freiichman^g  lead  is  situate 
tweeu  the  Swansea  and  (iates.  The  Stonewall  lead  is  reported  I 
encased  by  a  hanging  wall  of  granite  and  a  foot- wall  of  slate.  A  « 
28  feet  deep  is  sunk  high  up  on  the  hill ;  one  10  feet  deep  lower  i 
on  the  slope.  The  Chico  lead  is  a  two-inch  crevice,  whi(!h  is  sai 
prospect  well.    A  shaft  has  been  sunk  on  it  to  a  depth  of  25  feet^ 

The  gulches  on  the  east  side  of  Bsildy  3Iountain,  though  pros{w 
very  little  so  far,  are  all  said  to  (toutaiu  gold.  On  the  Ponil,  pil^ 
stones  are  found,  said  to  be  the  remains  of  ancient  washings  hv 
Spaniards  and  Mexicans.  The  part  of  Ute  Creek  between  the  A 
mill  and  Mr.  Maxwell's  house  has  been  most  tljoroughly  exploivd. 
mediately  below  the  Aztec  mill  some  very  coarse  gold  has  been  fo 
A  specimen  now  in  Mr.  Brueekners  collection  contains  so  much  \ 
gold  in  a  brown  ferruginous  mass,  that  of  the  whole  weight  of  oueoi 
four-lifths  are  gold.  It  has  undoubtedly  been  washed  down  with 
detritus  from  the  Aztec  lode.  A  $40  nugget  was  taken  out  on  Jul.! 
1860.  Most  of  the  metal  taken  up  on  Ute  Creek  so  far  is  leaf [,'old 
of  which  is  very  coarse.  The  finer  kind,  of  whicih  the  ore  of  the  A 
contains  a  great  deal,  has  probably  been  dei)Osited  further  <lown 
gulch,  where  the  grade  is  less  steep.  The  gold  Avashed  out  now  i 
coarse  that  the  use  of  quicksilver  in  the  flumes  could  be  entirely 
pensed  with.  Machinery  for  hydraulic  washings  has  been  put  up  in 
locjxlities — near  the  Aztec  mill  and  near  Mr.  Maxwell's  house,  sev 
miles  below  the  mill.  Out  of  one  of  these  claims  $1,700  weir  takei 
six  weeks.  The  highest  yield  taken  out  of  any  gulch  claim  on  UteCi 
in  one  week  was  $700.  The  gold  does  not  occur  everywhere  in 
gulch,  but  is  rather  ''  spotted."  Thirty-five  men  in  all  are  workini 
these  claims.  At  the  hydraulic  works  near  Maxwell's  house  the; 
rock,  which  consists  of  siliceous  slate,  lies  from  10  to  30  feet  dee]). 
B.  Maxwell,  who  owns  the  claim,  employs  six  men  at  a  time,  and 
hose  supplied  with  about  150  inches  of  water,  miner's  measurem 
The  sluices  are  provided  with  log  riffles.  One  foot  of  cement  iuini 
ately  on  the  bed-rock  is  exceedingly  rich  in  gold. 

It  appears  to  be  the  oi)iuion  of  the  miners  generally  that  the  guk 
on  the  east  side  of  Baldy  Mountain  (Ute  district)  are  not  as  rid 
those  on  the  west  side,  (Moreno  district,)  but  that  the  lodes  in 
former  are  better  on  account  of  the  greater  regularity  of  the  co« 
rock. 

WILLOW  GREEK  DISTRICT. 

A  man  by  the  name  of  Kelley  discovered  gold  in  Willow  GoM 
October,  1866.    The  secret  was  kept  i)retty  well  dnriDg  the  wiottfti 
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gh  leaked  out  to  cause  some  excitemeut ;  and  when  Arthur  and 
aon  came  out  in  May,  1867,  to  follow  up  Kelley's  discovery,  they 
1  a  party  of  miners  already  at  work  in  Michigan  Gulch,  where  they 
liscovered  gold  near  the  present  site  of  Elizabethtown.  Arthur  &  Co. 
[)eeted  during  that  season  in  Willow  Gulch,  took  out  14  ounces  of 
J  and  concluded  to  work  on  a  larger  scale.  For  that  purpose  they 
red  for  themselves  the  water  of  Bear  and  Willow  Gulches.  Their 
Dg  proi)erty  consists  of  one  hill  claim  of  1  ,G00  feet,  600  of  which 
bought  of  L.  B.  Maxwell  for  $1,500,  and  1,600  feet  of  ground  on 
ow  Creek.  The  chiims  were  opened,  ditches  and  a  reservoir  dug, 
houses  built  at  an  expense  of  about  $14,000.  Operations  were  com- 
bed in  April,  1868,  and  by  November  20  of  the  same  year  the  com- 
^  had  taken  out  about  400  ounces  of  gold,  worth  $8,000  currency, 
1  the  inclemency  of  the  weather  stopped  their  operations.  They 
nenced  work  again  April  3,  1869,  and  by  July  1  of  the  same  year 
had  taken  out  327  ounces,  10  pennyweights,  22  grains.  The  gold 
very  fine,  as  will  be  seen  by  the  following  two  memoranda  of  bul- 
shipped  by  Arthur  &  Co.  to  the  United  States  branch  mint  at  Den- 
for  assay. 

should  be  remarked  here  that  bullion  shipped  from  New  Mexico 
Wyoming  to  Denver  banking-houses  for  assay  at  the  mint  is  gen- 
y  credited  to  Colorado  Territory. 


rMiiMiii  of  gold  buUion  deposited  at  the  branch  mint  of  the  United  States  at  Denver^ 
Colorado,  the  9th  day  of  July y  1869,  by  rtrst  National  Bank,  Denver. 
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By  AMOS  LAUZ. 

aring  the  month  of  July,  1869,  136  ounces,  16  pennyweights,  11 
ns  were  taken  out  by  the  same  company.  Their  total  product  since 
il  3d  of  the  same  year  was,  therefore,  464  ounces,  worth  $10,347  20 
wicy.  This  amount  was  taken  out  by  886  shifts  of  one  man,  cor- 
ondiDg  to  $11  67  per  hand. 

^ork  on  the  hill  claim  by  hydraulics  was  commenced  on  the  4th  May, 
K    The  company  have  54  feet  pressure  and  use  a  6-inch  hose  with 
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a  IJ-inch  nozzle  and  40  inches  of  Avater,  miner's  measurement.   Fonr 
men  took  ont  33  ounces  of  gold  in  live  weeks.    The  gold  was  entity 
dirtereiit  from  that  taken  from  the  gulch  claim  immediately  adjimiiDjl. 
It  was  much  coarser,  much  finer  in  quality,  and  very  nisty,  s<»  that 
quicksilver  would  not  take  hold  of  it.    Mr.  Briiekner  has  uis])ectc4 
some  of  the  dust,  and  as  he  found  it  very  rough,  he  came  to  the  condn- 
sion  that  it  could  not  have  traveled  very  far  from  the  original  deinwil 
Some  large  pieces  of  float  quartz  and  indications  of  a  lode  near  the  ivm- 
voir,  at  the  intersection  of  the  slate  and  gi'anite,  were  found  by  liini. 
The  sluice  boxes  on  this  claim  are  200  feet  long  and  have  10  incbVsfall 
per  box  of  12  feet  in  length.    At  the  rveok  claim  the  same  i)arty  hail  a 
tail-sluice  of  1,200  feet  in  length  with  575  feet  of  wing  sluices.  At 
present  tliey  have  a  force  of  (*leven  men  at  work,  but  in  May  and  .Inne, 
when  water  is  more  plentiful,  seventeen  men  are  employed.    In  tlie 
month  of  August,  during  ^Ir.  Ihiickner's  visit,  the  amount  of  water 
furnished  by  the  creek  was  100  ijiches,  and  by  the  reservoir,  which  was 
allowed  to  fill  at  night  for  use  in  the  day  time,  70  inches,  while  in  Mar 
and  June  a  full  supply  of  250  inches  can  be  had.    The  amoniit  of 
ground  worked  out  in  the  creek  claim  was  175  feet  in  length.    Thi*  fbll 
length  of  each  claim  on  Willow  Creek  is  200  feet,  and  its  width  isdrter- 
mined  by  the  width  of  the  gulch.    Hill  claims  are  300.  feet  squan*.  h 
that  portion  of  Willow  (lulch  where  Arthur  &  Company  are  at  work, 
the  surface  of  the  ground  falls  11  inches  to  every  12  tVet\  which  is  the   1 
length  of  a  sluice-box.    As  only  7  inches  of  fall  are  required  jH^r  boi,  1 
4  inches  are  left  for  dumping;  this  circumstance  facilitates  oi>eratioiii  J 
considerably,  as  no  extra  hands  are  required  to  shovel  oft'  the  tailings  I 
from  the  end  of  the  boxes.    The  drift  and  gravel  are  13  feet  deepfniB| 
the  surface  to  the  bed  rock  ;  some  of  the  boulders  are  very  large,  but  I 
as  much  as  a  15-pound  stone  is  carried  through  the  sluices  by  a  vutmA 
of  170  inches.    It  is  estimated  that  an  area  of  ground  10  feet  louptW 
feet  wide,  and  13  feet  deep,  is  worked  out  every  day.    Log  riffles  abiwt  - 
G  inches  high  are  used  in  preference  to  common  sawed  riffles.    Thecoit 
of  both  is  about  the  same,  but  the  former  last  three  times  as  long  as  the 
latter,  for  the  reason  that  the  grain  of  the  wood  resists  the  friction dt 
the  gravel  much  better  than  the  flber.    In  the  first  two  boxes  next  tt 
the  sluice-head,  slot  riffles  are  used.    About  six  pounds  of  quicksilm 
per  day  are  distributed  in  all  but  the  two  last  sluices  at  diftereiit  tirow; 
the  two  last  serve  merely  to  catch  any  quicksilver  which  may  have  b«i 
washed  that  f'<\v  by  the  force  of  the  stream.    On  cleaning  up,  about  15 
per  cent,  of  the  quicrksilver  is  found  in  the  first  box,  the  balauee  ii 
deposited  in  the  following  boxes  in  quantities  pro|K)rtioual  to  their  dis- 
tances from  the  sluice-head.    The  cost  of  a  sluice-box,  inehuliug  fi«   - 
log  riffles  and  two  cleats,  is  $5. 

1  have  given  such  a  detailed  description  of  the  claims  of  Arthar  ft 
Company  because  they  are  considered,  an<l  really  are,  models  of  isA 
conducted,  economical,  and  business-like  sluicing  and  guleh  mining. 

Willow  Gulch  is  about  four  and  a  half  miles  long  from  its  wmmerw- 
meut  at  the  western  slope  of  Baldy  Mountain  to  its  junction  with  tk 
Mon»no  Kiver;  it  follows  a  general  north  and  south  course.  Abort 
Arthur's  claim,  which  is  situate  about  three-quarters  of  a  mile  abo« 
the  mouth  of  the  gulch,  the  valley  becomes  steeper  and  narroftf^ 
especially  in  the  neighborhood  of  Mountain  City,  a  town  at  the  joncti* 
of  Xew  Orleans  Flat  and  La«t  Chance  Gulch.  Below  Arthur's,  il 
widens  out  gradually  down  to  the  ^Moreno  Valley,  where  Virginia  Gfly 
is  situate. 


^ 
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A  great  many  claims  have  been  located  both  above  and  bolow 

•thmr's.    Above,  are  the  following : 

Uiddletan  &  Campany*Sj  rich  in  gold ;  water  very  scarce  at  i)resent. 

The  Union  Company's^  a  claim  1,000  feet  long;  gronnd  10  to  20  feet 

ck  has  to  be  removed  before  the  iiay-gravel,  4|  feet  thick,  is  reached. 

e  richest  pait  of  the  latter  is  immediately  on  the  bed-rock,  like  in 

st  of  the  Sioreno  gidches.    This  company  uses  14  inch  sluices  and 

I  about  75  inches  of  water  at  its  disposal.    The  gulch  is  narrow  and 

ttaius  large  stones.    The  fall  of  the  surface  is  15  inches  in  12  feet. 

rhe  Idaho  Company^ 8.  The  claim  is  1,000  feet  long  and  110  feet  wide, 

1  falls  13  inches  to  every  12  feet.    The  supply  of  water  is  80  inches. 

^tch  John^s,  Location  800  feet  long  and  200  feet  wide.    Amount  of 

ter,  85  inches. 

Below  Arthur  &  Company's,  the  following  claims  are  located: 

Che  Eureka  Company^s.  Work  was  commenced  in  May,  1868.    The 

1-Tock  is  14  feet  below  the  surface.    Although  the  claim  is  considered 

h,  very  little  work  has  been  done. 

Earrimn  dt  Company^s. 

Pope  d;  Company's.  Bed-rock  15  feet  deep. 

9.  K.  Company's.  Bed-rock  20  feet  deep. 

rbe  three  last  companies,  though  they  have  sunk  prospecting  shafts, 

re  not  opened  their  claims.    Below  them,  down  to  the  junction  of  the 

Ich  with  Moreno  River,  no  prospecting  shafts  have  been  sunk  yet. 

[n  all  the  claims  on  Willow  Creek  sixty-three  men  were  at  work  in 

ignst,  18G9. 

file  next  gulch  west  of  Willow  Creek,  and  neiirly  parallel  to  it,  is 

xkan  OulcL    It  has  been  prospected  and  found  to  be  rich  in  gold, 

t  no  ditch  having  been  brought  to  the  locality  as  yet,  no  actual  min- 

:  has  been  done. 

Baltimore  Flaty  south  of  Last  Chance,  empties  into  Mexican  Gulch. 

farther  west,  near  Elizabethtown,  some  of  the  richest  and  most 

liaising  gulches  in  the  Moreno  gold  fields  are  found.    Grouse  Guh'h, 

imbug  Gulch,  Last  Chance  Gulch,  and  New  Orleans  Flat  are  the 

8t  important  ones,  as  far  as  prospecting  and  actual  work  done  up  to 

t  present  time  indicate.    Most  of  the  richest  claims,  however,  have 

y  been  worke<l  during  a  few  months  when  the  sup[>ly  of  water  was 

erablv  sufficient;  now  nearlv  all  of  them  lie  idle  for  want  of  w^ater. 

is  to  be  regretted  that  the  ditch  carrying  water  from  the  lied  River, 

affluent  of  the  Rio  Grande,  was  not  sufficiently  perfected  during  last 

IT  to  furnish  the  much  hoi)ed  for  8up[)ly.    Of  the  000  or  700  inches 

ich  were  turned  into  the  ditch  at  its  head  from  one  of  the  branches 

the  Red  River,  only  100  aiTived  at  Humbug  Gulch,  and  even  this 

onnt  was  diminishing  daily  on  iiccount  of  the  enormous  leakage  along 

»  way.      Much  disappointment  was  therefore  experienced  by  the 

oers,  many  of  whom  had  opened  their  claims  and  were  ready  for 

Iching. 

rhere  are  only  two  ways  for  abating  this  evil ;  the  whole  extent  of  the 

ch  must  either  be  puddled  thoroughly  with  clay,  of  which  there  is  a 

»t  quantity  near  the  head  of  the  ditch,  or  the  amount  of  water  nuist 

increased  at  the  head  by  carrying  another  branch  of  Red  River  to  it. 

le  latter  proposition  would  necessitate  the  construction  of  an  addi- 

'nal  ditch  of  several  miles  in  length. 

The  prosperity  of  the  Moreno  gulch  mines,  depending  largely  on  the 

^y  completion  and  perfection  of  this  ditch,  it  maj'  not  be  inappro- 

iate  to  give  here  a  more  detailed  description  of  it. 

The  length  of  the  ditch  from  the  Red  River  to  Grouse  Gulch  is  41 
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miles  10  chains.  Along  this  distance  3  miles  and  29  chains  of  aq' 
and  side  hill  flumes  were  necessary.  The  greatest  distance  spai 
one  aqueduct  is  144  rods,  over  a  valley  79  feet  deep  under  the  cei 
is  situate  at  the  divide  of  Red  and  Moreno  Rivers,  one  of  whi( 
into  the  Rio  Grande,  the  other  into  the  Canadian  and  Mississip 
Mill's  Gulch  the  ditch  is  carried  along  the  top  of  the  ridge, 
first  12J  miles  its  fall  is  12  feet,  the  width  at  the  bottom  2^,  an« 
top  5 J  feet  by  2  feet  in  depth,  and  a  slope  of  the  back  bank  of  < 
in  12  inches ;  for  the  remainder  of  the  way  the  fall  is  4  feet  per  d 
w  idth  4  feet  in  the  bottom,  and  7  feet  at  the  top  by  two  feet  u 
For  5  miles  the  ditch  had  to  be  blasted  through  bed  rock;  m 
was  required,  but  several  cuts  10  feet  deep  had  to  be  made.  Th< 
on  the  12  feet  grade  are  4J  feet  wide  and  30  inches  deep,  on  tl 
grade  3  feet  wide  by  the  same  dei)th  a.s  the  first  mentioned.  ' 
tance  between  the  head  of  the  ditch  and  Grouse  Gulch  is  only  1 

The  distance  from  the  east  to  the  west  branch  of  Red  Riv< 
miles.  The  two  combined  are  expected  to  give  a  supply  of  60< 
measured  under  a  pressure  of  five  inches.  Work  was  comme 
May  12,  1808  and  carried  on  until  November  13,  of  the  same  y 
portion  of  the  ditch  wa,s  made  by  contract.  Four  hundred  and 
men  were  the  highest  number  employed  at  one  time.  The  fin 
was  delivered  to  Martin  &  Scott's  claim  in  Humbug  Gulch  on  Julj 

According  to  Captain  Davis,  there  was  not  one  mile  of  groui 
the  whole  length  of  the  ditch  which  would  not  show  the  color 
in  prospecting. 

The  gold  diggings  on  Red  River  have,  however,  not  been  opei 
the  depth  of  the  bed  rock  has  only  been  ascertained  to  be  verj 
erable.  The  valley  is  one  of  the  most  beautiful  in  New  Mexico. 
ows  covered  with  flowers  of  all  colors,  a  clear  cold  stream  of  w 
of  trout,  and  sombre  mountain  sides  covered  with  a  thick  gr 
pine,  remind  the  visitor  forcibly  of  the  mountain  scenery  of  the 
gian  Forest. 

Wa  ter  rates  of  the  Moreno  Water  and  Mining  Company y  Moreno  mines.    Cost  of  dUik 


X 

FIK8T  WATER. 

SECOND  WATER. 
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• 

o 

Day. 

Night 

24  hoara. 

125  00 
33  33 
33  33 
40  00 
46  67 
53  33 
55  55 
83  33 

Day. 

Night. 

24  hours. 

30 
40 
50 
60 
70 
80 
100 
150 

$15  00 
30  00 
20  00 
24  00 
28  00 

32  00 

33  33 
50  00 

flO  00 
13  33 
13  33 
16  00 
18  C7 

21  33 

22  23 
33  33 

17  50 
10  00 
10  00 
12  00 
14  00 
16  00 
16  67 
25  00 

15  00 
6  67 
6  67 

8  00 

9  33 

10  67 

11  11 

16  67 

112  50 
16  67 
16  67 
20  00 
23  33 

26  67 

27  78 
41  67 

Third  water  according  to  oontn 

Water  deUvered  under  a  preM 
inches. 
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?  level  of  Moreno  ditch  at  Negro  Galeli  is  10,570  feet  above  tide- 
■;  the  elevation  of  Eliznbetbtuwu  beiug  9,497  feet,  tlie  ditch  at 
>  Gulch  lies  1,073  feet  above  Elizabetlitown.  Within  this  differeuoe 
itude  a  great  deal  of  very  rich  ground  is  located,  but  some  of  the 
It  lying  higher  np  on  Baldy  Mountain  ctiniiot  be  supplied  with 

fi-oui  this  ditch.  Fortius  reasou  a  diteb  from  the  PoQil  Biver  was 
;ht  itrouud  the  mountain  by  Mr.  Maxwell  at  an  elevation  of  10,004 
od  thence  to  a  jxtint  on  New  Orleans  Flat,  where  be  cumineiu-ed  a 
roir.  He  is  saitl  to  have  already  taken  a  large  amount  ot  gold  from 
aims  on  Last  Chance  Gulch,  to  which  the  water  was  brougbthitherro 
Willow  Creek. 

rides  the  above  two,  several  other  ditches  have  been  constructed  to 
ih  water  to  the  claims  situate  lower  down  near  Elizabethtown  and 
lah  Bar ;  as,  for  instance,  tbe  Michigan  ditch,  carrying  water  from 

Golcb  to  Michigan  Gulch ;  Berfftnann's  Moreno  diMi,  which  brings 
rater  of  Moreno  Kiver,  and  Comanche  ditch,  which  brings  it  from 
.nche  Greek  to  Spanish  Bar ;  Carpettter^s  ditch,  bringing  wati'r  to  tbe 
roir  in  the  lower  part,  and  Pollocl^s  ditch,  carrying  water  to  tlie  dig- 
■  at  the  mouth  of  Grouse  Gulch. 
r/!ijv  in  Groiue  Gulch, — Carpeiiler'a  property  consists  of  eight  claims 

0  feet  square  each,  of  wbicb  Tom  Lothian  owus  five,  George  M. 
jnter  one  and  a  half,  John  G.  Scbuhurnnn  one,  and  Joe  Bryant 
alf.  The  tract  is  situated  at  a  {toiiit  of  the  gulcb,  where  it  forms  a 
w,  covered  with  meadows,  between  gradually  sloping  bills  studded 
pine  trfees.  In  tbe  open  cut,  in  which  sluice-boxes  are  arranged, 
trs  nearest  to  the  surface  a  luyer  of  earth,  six  feet  tliick ;  next  to  it 
■n  feet  of  yellow  gravel  with  boulders  of  slate,  granite  and  quartz, 

1  average  size  of  about  six  inches  in  diameter.  These  boulders  are 
little  nmnded.  The  layers  slope  with  tlie  surface  of  the  hill  from 
HHitbeast  to  wcst-uortbwest,  and  also  from  east  to  west.  The  beil 
dips  toward  the  south,  and  is  a  solt,  decomposed  red  Hiate.  Im- 
itely  on  it  lie  about  eight  feet  of  pay  gravel.  A  rich  pi'osi>ect  of 
ling  coarse,  rough  gold  was  obtained  fi-om  five  ])Ounds  of "  dirt" 
I  from  the  middle  of  the  pay  streak ;  the  bottom  showed  less  gold. 
DompaDy  have  500  feet  of  hose  on  hand,  and  intend  to  commence 
lulic  t^terationB  as  soon  as  they  can  get  a  sufficient  supply  of  water 
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from  the  ditch  compauy.  Their  present  supply  from  their  own  iliuh  is 
too  small  to  carry  on  such  works  without  much  iut^rruptioii.  Tlinr 
sUlice-box(^s  have  seven  inches  fall  to  every  12  feet,  and  are  12  inebe* 
wid(^  Slot  riffles  are  used  in  the  upper  and  block  riffles  in  the  lower 
boxes.  One  thousand  feet  of  tin  me  are  on  hand.  In  their  oim'U  cat, 
Avhich  is  eighty  feet  wide,  they  lind  the  ffold  very  evenly  distributed, 
imd  as  it  is  very  roufch,  they  are  confident  that  the  mother  Imlesare 
near  by  in  the  foot-hills.  Work  on  the  claim  was  commenced  Ntivem-  \ 
ber  1,  18(57.  The  cost  of  openiujor  it  was  88,001).  Fift4^»oii  hundmlfeet  i 
of  lumber,  worth  875,  and  75  pouiuls  of  nails,  worth  815,  were  u^knloD  | 
tlie  claim.  Since  ^May  10,  1800,  the  ctmipany  have  washetl  1,7(N)  cubic  ; 
yards  of  i>ay  gravel,  and  have  pro<luced  therefrom  142  ounces  14  penny-  ' 
weights  10  grains  of  gold,  which  sold  at  8-2  20  per  ounce.  Thetotiil  j 
numb(»r  of  working  days  was  1()2;  sluicing  27  days,  ('ost  of  a  (lay« 
work,  82  75;  board,  81  25;  daily  supply  of  water,  (70  inches,)  9(1  j 
Twenty  five  pounds  of  <piicksilver,  worth  837  50,  were  used.  I 

CalhouH's  c/a/m,  owned  by  Calliouu,  Deacon  and  Sullivan,  is  1^  j 
feet  long,  and  is  of  a  similar  character  to  Carpenter's,  which  joilis  it  be-  J 
low.  Their  ]>ay  streak,  lying  on  a  blue  cement-like  slate,  is  eightlTeet  I 
thick,  and  contains  magm^Xic  iron  sand,  the  "  marmaje"  of  the  Mexii^iM^  |: 
and  small  lumi)s  of  magnetic  iron,  (called  "  tepustete"  or  '*la  guia  <ieIoro,*)  I 
liice  all  the  Moreno  diggings,  and  in  fact  most  of  the  best  placers  iu  tht 
world. 

The  gold  is  coarser  than  at  Car[)enter'8,  and  sometimes  has  imi- 
ridium  adhering  to  it.  This  company  is  said  to  have  taken  out  id^ 
worth  of  gold  during  last  year,  and  82,000  worth  this  spring,  duriog 
only  five  or  six  weeks  of  actual  work.  The  gidch  is  80  feet  wide  at  tbii 
claim,  and  the  ground  has  a  fall  of  18  inches  in  every  1-  fwt.  The 
company  is  i)repared  to  work  by  hydraulics,  and  hsis  on  hand  2jU  feet  - 
of  seamless  lieni])  hose,  costing  81  00  i)er  foot.  They  will  work  nuderi 
])ressure  of  125  feet.  »Iudgiug  from  their  [)resent  prospects,  they  expert 
to  be  able  U)  take  out  8200  worth  of  gold  i>er  day,  as  soon  as  they  ctt 
get  enough  water  from  the  ditch. 

Above  Calhoun's  claim  (Irouse  Gulch  gets  naiTOwer  and  steei»«. 
Along  its  whole  length  of  two  and  one-half  miles  claims  have  li«ei  I 
located.    The  following  are  some  of  them  :  Mallory  &  Co.,  1,200  feet;  I 
Kiley  &  Co.,  000  feet ;    Bergmann,  GOO  feet ;  Ned.  Pointer,  COO  te*  I 
All  of  them  are  waiting  for  water  from  the  Moreno  diteh.    Below  Car  |: 
])enter's  the  Michigan   Company,  Pollock,  and  others,  have  claims  ■ 
The  latter  is  taking  out  a  comparatively  large  amount  of  gold  eveiy 
week.    Below  his  claim  the  ground  has  not  tall  enough  to  i>eruiit  80^ 
cessful  sluicing;    several  men  working  with  a  "long  tom,"  however, 
made  good  wages. 

Humbug  Guldi,  situate  next  to  Grouse  Gulch,  toward  the  north,  mw 
parallel  with  it,  and  is  much  longer. 

Among  the  more  prominent  claims  in  this  gulch  is  Martin  cC*  &^< 
hydraulic  claim,  1,500  fe(*t  long.  The  company  have  made  a  small, 
o])en  cut,  of  22  feet  in  depth,  in  which  they  found  G  feet  of  pjiy-gnirtl 
without  Iniving  reached  th(?  bed-rock.  As  the  ground  rises  they  wiB 
probably  tind  it  soop.  They  work  day  and  night,  with  a  force  of  39 
men,  and  50  inches  iirst  ami  the  same  amount  of  second  water,  undera 
heiui  of  75  feet,  using  a  G-incli  hose  with  a  l|-inch  nozzle.  Eighteea 
slui(;e-boxes,  with  a  fall  of  7  inches  per  box,  have  been  put  down. 

Faulkner  d:  Coleman's  claim.  The  grouncl  prospects  well  5  feet  belof 
the  grass  root,  but  the  amount  of  water  at  their  disposal,  50  inchei).  is 
insulhcieut  for  successfid  working. 
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The  California  Company^ft  claim,  2,700  feet  long,  contains  a  layer  of 
n^-jrravel  10  feet  thicic.  Tiie  absence  of  large  boulders  facilitates 
fienitious  greatly.  The  coini)auy  work  on  a  bottom  of  clay,  large 
amps  and  layers  of  which  occiur  also  in  the  pay-streak.  They  took 
nt  $452  with  eight  men  in  six  days. 

Bergtnannh  cliiim,  near  the  junction  of  Humbug  Gulch  and  Moreno 
ii?er. 

All  of  thCvse  claims  are  depending  on  the  perfection  of  the  Moreno 
liteh  for  successful  working. 

The  diggings  oi  Spanish  Bar,  one-half  mile  below  Elizabethtown,  near 
it  Moreno  Kiver,  present  some  remarkable  features.  Gold  is  hero 
iwind  at  an  elevation  of  from  20  to  30  feet  above  the  present  river  bed, 
mthe  banks,  and  the  bar  diggings  have  been  much  richer  than  the 
rhrer  diggings  below.  Colonel  Bergmann,  for  instance,  has  taken  from 
kb  Spanish  Bar  claim  about  15  ounces  of  gold  i)er  week,  working  in 
iUy-time  only,  and  with  less  labor  than  in  his  river  diggings,  where  not 
lore  than  about  si»ven  ounces  i)er  week  were  taken  out  by  working  day 
■mI  night  with  a  greater  number  of  men.  Many  theories  have  been  ad- 
nuieeii  to  ex]>lain  this  strange  freak  in  Nature's  dressing  jnocess.  Ac- 
Mnling  to  one,  the  gold  has  come  from  lodes  on  the  hill,  aljove  the 
Urn ;  another  sets  forth  that  the  gold  was  deposited  here  at  a  time 
[hen  the  riverbed  was  at  a  level  with  the  bar,  and  that  afterward  the 
JFer  l>ed  was  washed  deeper,  while  the  former  plentiful  supply  of  gold 
imiuished  ;  still  anotlier  assumes,  that  the  bank  has  been  raised  by  vol- 
mic  action  subsequent  to  the  deposition  of  the  gold.  The  following  ex- 
^ation,  however,  deduced  from  the  observation  of  the  character  of  the 
M  and  the  a])[>earance  of  the  bed-rock,  is  probably  the  right  one :  The 
•untry  rock  cx)nsists  of  a  stratified  porphyry-like  conglomerate  of  quartz, 
Idspar,  hornblende,  and  mica,  including  irregular  grains  of  quartz  and 
Icite,  larger  than  the  other  component  ingredients;  it  strikes  north- 
Mit  and  southeast,  and  dips  75^  southwest,  into  the  hill.  Interstratificd 
ams  of  de<!omiK)sed  iron-staincnl  quartz  and  feldspar,  full  of  little  crev- 
?«,  occur  frequently,  and  in  places  they  form  a  regular  network.  The 
lall  crevicre^  are  tilled  with  auriferous  sand,  containing  rough  laminar 
>ld,  with  shari)  points  and  angles.  It  has  paid  in  places  to  work  out 
kd  sluice  the  bed-rock  to  a  de[)th  of  ov^er  live  feet,  and  it  is,  therefore, 
cely  that  the  gold  originated  where  it  is  found.  In  the  richest  spots 
e  gn>und  is  stained  red  and  yellow,  and  in  these  places  the  most 
evicos  are  always  found. 

In  many  of  the  other  gulches  gootl  prospects  of  gold  have  been  found. 
will  only  name  here  the  following :  Spruce^  Flne^  iSprhi{j,  MUIhj  Nacifa 
'  Rocky  Pointy  an<l  Mmouri  Gulchj  Grupp^  Eiujle^  and  Only  Chance  Flat^ 
easure  Hillj  ISLf  Mile^  and  Cienegilla  Creek. 

I  cannot  conclude  this  description  of  the  Moreno  gold  fields  without 
illing  attention  to  Moreno  Valley,  between  Spanish  Bar  and  the  Junc- 
OQ  of  the  river  with  the  Cienega  and  the  Cimarron  River.  Here  the 
illey  forms  a  deep  and  wide  basin,  between  high  hills,  and  has  evi- 
ently  been  the  bottom  of  a  lake  before  the  water  forced  an  outlet  to 
le  steep  canon  of  the  Cimarnm.  All  the  main  gulches  of  ^Moreno,  like 
iTillow  Greek,  Mexican  Gulch,  Bocky  Point  Gulch,^&c.,  empty  into  this 
Min,  and  it  ia  therefore  very  probable  that  a  large  amount  of  line  gold 
as  been  washed  into  it.  Thorough  prosi)ecting  by  shafts  and  wells 
*oiild  soon  test  this  question,  and  if  prospects  should  warnint  the  out- 
Vi  A  tunnel  should  be  driven  from  Cimarron  Caiion  to  the  deei>est  i>oint 
'f  the  bed-rock  in  this  basin.    Through  the  tunnel  the  whole  of  the  allu- 


300     MINES   AND   MIXING   WEST    OF   THE   K  )CKY   MOUNTAINS. 

viimi  could  bo  sluiced.  At  least  1,000  inches  of  water,  from  all  soiirti's, 
would  be  at  the  disposal  of  the  undertukers  at  all  times. 

All  the  mining  lands  of  Moreno  are  claimed  to  be  oil  Mr.  MaxvrtlFs 
ffiaiit.  For  a  consideration  of  81  per  month  he  allows  miners  to  work 
a  gulch  claim.  Of  every  lode  discovered  on  his  property  he  claimK  oue- 
half  (1,500  feet)  as  his  share. 

The  amount  of  gold  (extracted  from  the  Moreno  Gulch  mines  from 
July  1,  18G8,  to  July  1,  18G9,  exceeds  8200,000  in  coin. 

The  fineness  of  two  packages  of  gold  dust,  sent  by  the  Moreno  Water 
and  Mining  Company  to  the  Philadelphia  Mint  for  assiiy,  was  >i78  iu 
gold  and  .118  in  silver,  and  .87(5  in  gold  and  .110  in  silver,  resiHH'tively. 

About  500  men  were  settled  at  the  Moreno  Mines  in  October,  IStK). 

QUARTZ  3IINING  IN  MORENO. 

The  results  obtained  hitherto  from  lode  mining  on  Baldy  Mouutain 
and  its  western  foot-hills  have  been  very  small,  and  x>robably  do  not 
exceed  a  few  hundred  dollars  in  the  aggregate.  Still  many  large  lodes 
have  been  discovered,  and  some  of  them  contain  pay-stre^iks  and  »\m' 
mens  v(ii'y  rich  in  gold.  A  steam  stamp  mill  was  set  uj)  iu  Negro  Gulch, 
near  Elizabethtown,  by  Mr.  Bartolemew,  which  did  not  produce  any 
satisfactoiy  results  from  the  ore  crushed  by  it.  The  miners  geuerally 
ascribe  this  to  the  bad  management  and  faulty  construction  of  the  mill, 
but  it  is  just  ixa  likely  that  the  ores  delivered  were  not  sorted  ciirefallj 
enough  to  be  worth  crushing.  On  the  whole,  very  little  attention  has 
been  i)aid  to  quartz  mining,  principally  because  the  surface  of  the 
ground  is  thickly  covered  with  detritus,  which  hinders  prospecting,  and 
because  gulch  mining  offered  quicker  returns  with  less  outlay.  Of 
"  float"  and  other  indications  of  veins  there  is  an  abundance,  and  there 
cannot  be  any  doubt  that  in  a  country  where  so  much  rough  gold  is 
found  in  the  gulches  rich  quartz  lodes  must  be  near  by. 


CHAPTER  LVI. 

PINOS  ALTOS. 

Nearly  all  the  remainder  of  the  gold  produced  in  the  Territory  dur- 
uig  the  year,  from  July  1,  1868,  to  July  1,  1809,  has  resulted  tiwm  the 
mining  oi>erdtions  at  Pinos  Altos  and  those  at  the  Old  and  New  Placen. 
The  Pinos  Altos  mining  region  is  situate  in  the  southwest  comer  of  the 
Territory,  under  latitude  33^  and  longitude  108^  we^t  of  Greenwich,  is 
the  Sierra  Madre.  It  extends  north  to  the  Sierra  Blanca  range  d 
mountains  in  Arizona,  which  has  not  been  much  explored  as  yet,oo 
account  of  the  hostility  of  the  Indians  inhabiting  it,  but  which  is,  never- 
theless, sufficiently  known  to  make  the  existence  of  rich  mineral  de 
posits  in  it  an  established  fact.  The  minerals  represented  in  the  PiMt 
Altos  region  comprise  almost  all  the  ores  containing  the  most  valuable 
metiils,  the  most  prominent  of  which  are  gold,  silver,  copper,  lead,  an* 
iron.  The  district  is  approachable  by  different  routes,  one  firom  Fort 
Craig,  being  about  one  hundred  miles,  the  other,  from  Fort  Seldoo, 
being  ninety- two  miles  long.  The  distance  from  Santa  F^  to  Fort  Craig 
is  one  hundred  and  seventy-eight,  and  from  Santa  ¥6  to  Fort  Seldon 
two  hundred  and  sixty-two  miles.    Both  roads  are  at  present  vet}  au- 
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e,  the  Apache  Indiaos  having  lately  committed  many  outrages  and 
rders  along  the  way. 

Pbo  following  cases  may  illustrate  the  perfect  control  which  the  red 
u  has  still  over  that  country :  During  last  year  the  Apaches  have 
led  live  mail-carriers  and  two  passengers.  They  even  did  not  respect 
titary  escorts.  In  one  instance,  I  am  informed,  they  attacked  and 
>ve  away  an  eiicort  of  ten  men ;  in  another,  they  killed  all  the  passen- 
rs  of  the  mail  coach,  one  of  whom  was  Coloncil  Stone,  and  all  the  sol- 
!W  who  acted  as  escort  to  that  coach.  This  was  done  near  the  line  of 
izoua  and  New  Mexico.  Scarcely  a  week  passes  without  Indian  out- 
jes  and  depredations  in  some  parts  of  the  Territory,  and  as  long  as 
J  Indians  are  allowed  to  thus  rove  over  the  whole  country  life  will  not 
safe  in  any  part  of  New  Mexico.  Their  hostile  attitude  has,  of 
irse,  greatly  delayed  immigration  and  the  development  of  a  district 
rich  in  the  precious  metals  that  no  second  can  be  found  in  the  whole 
rritory  to  equal  it. 

rhe  history  of  the  district  is  similar  to  that  of  many  others  in  the 
est,  where  the  pioneers  had  not  alone  to  overcome  the  difficulties 
ich  the  great  distances  from  civilization  presented  to  them,  but  also 
i  hostility  of  the  savage  tribes  living  in  the  neighborhood, 
[n  May,  1860,  Colonel  Snively  and  a  party  of  Oalifornians  discovered 
Id  in  Kich  Gulch,  near  the  present  site  of  the  town  of  Pinos  Altos, 
e  news  of  it  spread,  and  in  June  of  the  same  year  i>eople  from  Chi- 
»hna,  Sonora,  Texas,  and  California  commenced  pouring  into  the 
K  Eldorado,  so  that  in  December  1,500  had  gathered.  They  worked 
!  placers  in  different  gulches,  and  are  said  to  have  averaged  from  $10 
115  per  day  to  the  hand.  In  December,  1860,  the  first  quartz  lode 
B  discovered  by  Mr.  Thomas  Mastin  and  a  party  of  prospectors.  This 
Q  runs  through  the  mountain  which  forms  the  '* divide^  of  the  con- 
ent,  and  is  the  present  Pacific  Mine. 

n  the  spring  oif  18G1  this  mine  was  bought  by  Mr.  Virgil  Mastin,  a 
►ther  of  the  discoverer,  and  was  successfully  worked  during  the  year. 
i*  Apaches  made  several  formidable  raids  during  that  time  on  the 
ik  of  the  miners,  and  nearly  stripped  them  of  the  means  to  prosecute 
ir  labors.  On  the  27th  of  Septeml)er  a  severe  battle  was  fought  be- 
.rn  the  miners  and  a  band  of  Indians  500  strong,  under  Mangas  Colo- 
liis  and  Cachecs.  The  redskins  were  driven  off,  but  Captain  Thomas 
stin,  who  commanded  a  company  of  volunteers,  w  as  killed,  with  sev- 

I  others,  in  this  fight.  The  impression  made  on  the  minds  of  the 
lers  was  so  great  that  most  of  them  left.  A  few  only  remained, 
ong  them  Mr.  Virgil  Mastin,  who  could  not  be  induced  to  leave  a 
mtry  so  full  of  promises  of  great  wealth.    Not  much  was  done  from 

II  to  1864,  when  a  second  attempt  was  made  by  Mr.  Virgil  Mastin  to 
rk  the  Pacific  and  several  new  lodes,  the  Atlantic,  Adriatic,  and 
ar  Creek,  which  he  had  discovered  in  the  mean  time.  The  work  was 
■dly  commenced  when  the  Apaches  again  came  and  took  all  their 
ck  from  the  miners.  This  caused  another  suspension  of  nearly  all 
ther  labors  until  1866,  when  Mr.  Virgil  Mastin,  S.  J.  Jones,  Joseph 
y-nolds,  J.  Edgar  Griggs,  and  J.  Amberg,  organized  a  company,  un- 
•  the  name  and  style  of  "  The  Pinos  Altos  Mining  Company,-'  under 
barter  granted  by  the  legislature  of  New  Mexico.  From  this  time 
dates  a  better  era  for  the  Pinos  Altos  districts,  so  that  now  213 
iitz  lodes  are  recorded  in  Pinos  Altos,  and  57  in  Central  City  district. 
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Quartz  lodes  recorded  in  Pinos  Altos  up  to  September  19,  1860. 


No-.  I 


Name  of  lodo. 


No. 


Namo  of  Io<lc. 


1 

a 

3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
lb 
19 
20 
31 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

:<6 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

4rt 

49 

50 

51 

52 

5:1 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 


A  No.  1. 

HennoKuro. 

Cornet. 

Nolea. 

Harry  Cay. 

MoQtezama. 

luca. 

Accidcutal. 

Booiuerans. 

Bear  Creek. 

Accicleutal,  extension. 

Aztec. 

Arizona. 

I..ang8tou,  silver. 

Langston,  cxtenHion,  gold. 

Deer. 

Union. 

Indij^o. 

Suuimit. 

Lunj;i«ton,  extension,  silver. 

PaciHc  Xo.  1. 

raciflrNo.2. 

Lan^ston.  silver,  extension. 

Paciiir  Xo.  2.,  extension. 

Empire  State. 

£tua. 

Bobtail. 

Plata  y  Plomo. 

Audei-sou  &.  Winterbam. 

Tompkins. 

Plata  y  Plomo,  extension. 

Ottoin'a. 

Aztec,  extension. 

Arizona,  ext«usi<in. 

Forest  Tree,  extension. 

Empire  State,  extension. 

Eastern. 

Jaeger. 

(^)idmercial. 

RoyaL 

Ilnnkey. 

Qiiion  Sa1)e. 

SautaClara. 

St  Lawivnce. 

Grass  Valley. 

Washington. 

EnteqiriHO. 

GniSH  Valley,  extension. 

Arizona,  extension. 

Quincy. 

La  En'perauza. 

La  Esi^eranza.  extension. 

Arizona,  extension. 

Arizona,  i'xtensiou. 

Oh  Xo  I  Guess  Not. 

Twin  Sisters. 

Aztec,  extension. 

Arizona,  extension. 

Arizona,  extension. 

Pride  of  th(^  West 

Arizona,  extension. 

Olive  Branch. 

Olive  ikancb,  extension. 

Olive  Branch,  extension. 

Game  Cock. 

St.  Lawrence,  extension. 

Game  CocI ,  extension. 

Olive  Branch,  ext4'n8ion. 

Olive  Branch,  extension. 

Montgomery,  copper. 

Three.  Pinos,  copper. 

Olive  Branch,  extension. 

Arizona,  extension. 


!|      -. 


4i> 

7(i 

77 

78 

79 

HO 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

9:i 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

]U 

114 

115 

116 

117 

118 

119 

120 

121 

122 

12:  J 

124 

125 

126 

127 

128 

129 

130 

131 

i:w 

133 
134 
1.35 
136 
137 
13ij 
139 
140 
141 
142 
143 
144 
145 
146  I 


Davis. 

Davis,  extension. 

Aztec,  extension. 

Davis,  extension. 

Monutaiu€)er. 

B(>llen>phon. 

Kniekerl>ocker. 

Goldtlnch. 

Eureka. 

Mountaineer,  ext^nsina 

A  No.  1,  extension. 

German. 

Olive. 

Jaeger,  extension. 

Aztec,  extension. 

California. 

Aztec,  extension. 

California,  ei  tension. 

Missonri. 

The  Orphan. 

Hermosura,  extension. 

I^a  Esperanza,  extension. 

Olive,  extension. 

Maine. 

A  paclie. 

Arizona,  extension. 

Plat^  y  Plomo,  No.  2. 

Arizona,  extension. 

El  Dorado. 

Montezuma,  extension. 

Boomerang. 

Coyott?. 

Asiatic. 

Granite  State. 

Broadside. 

Turkey  Gulch. 

California,  extension. 

Tnrkey  Gulch,  extension. 

Azuc. 

Kingguld. 

Bear  Oeek,  extension, 

Lan^ston,  extensioiL 

LanuHton,  extensioiL 

LangHton,  t>xtension. 

Montezuma,  No.  1. 

Montezuma,  No.  2. 

Montezuma.  No.  3. 

Buckeye. 

Montcztuna,  No.  4. 

B(H>inerang,  extension. 

Ringgold,  extension. 

Union,  extension. 

Desiileriai. 

Indigo,  extension. 

Desideria,  extension. 

Summit,  extension. 

Arizona,  extension. 

Nyantic. 

Mountaineer,  ext4*nsion. 

The  All  O.  K. 

(^uien  Sabe,  extension. 

C'ross  (^ut. 

Plata  y  Plomo,  extension. 

Saleo. 

SaliK).  extension. 

Excelsior. 

Manioneld. 

ILume. 

A'ari«)ty. 

IMomoro. 

('Ontiueutal,  extension. 

Buckeye,  extension. 

Homestead. 


No. 


Name  of  lode. 


I 


147 
148 

149 

150 
151 
153 
153 
154 
155 
156 
157 
158 
150 
160 
161 
163 
163 
104 
1(» 

166 

167 

168 

169 

170 

171 

173 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 
202 
203 
304 
205 
306 
907 
208 
200 
310 
SU 
S!2 
313 


Forest  Tr«>e.  silver. 
Forest  Tree,  silvrt-.  mrt. 
aion. 

rorest  TrM  rilnr.  cxt* 

sion. 
Mechanic^. 
Lone  I.iO«L 
Lone  Load,  extcuioi. 
Homestake. 
Homnstake,  exteon*. 
Homestake,  extduin. 
I^ast  (*hance. 
Last  Chance,  extouioi. 
Champion. 
Rich  Gulch. 
Rich  Gulch,  rxtenooa. 
Grieraon. 
Keystone. 
Miasouri,  extenuoo. 
Santo  Douiinga 
Santo  Domingo,  extcoiia, 

silver. 
Chihoahoa. 
Golden  Arrow. 
Rouffh  and  Ready. 
Golden  Arrow,  extenwo. 
Continental,  extendoa. 
Whisky  Creek 
Paas  Over. 
Eauaas. 
Iowa. 

Iowa,  extensioiL 
Grecian. 

(f  recian,  extensiflo. 
Mineral  Point 
Eun'ka.  exteusioo. 
Fhig  of  our  Unioa 
EurekjL,  extensico. 
Asiatic,  cxtensiun. 
Arizona,  extensioo. 
Mechanic,  exteiuioa. 
Boca  Leva. 
Evening  Star. 
Pacific. 

Quiucy,  extension. 
Arizona,  t^xtensioa. 
Arizona,  extensioQ. 
Arizona,  extensjon. 
Ariz(»niif  extensML 
Volair. 
Duncan. 
Non  Plus  Ultra. 
Chandler. 
Langston,  extensiM. 
Twin  Sister.  extensioiL 
Wide  West. 
Pride  of  the  We8t,rxttt- 

sion. 
Olive  Branch,  exl»«ioa. 
La»t  Chance,  exteiuisa. 
Arizona,  extensioiL 
Optic. 

Pacific  Na  3,  cxtensiQii 
Pacific  Na  3,  exteiuioB. 
TexMi 
Australia. 

Last  Chance.  exteasiM. 
Asiatic,  eztensitnL 
The  Lucky  Strike. 
Enterprise,  cxt«»i<aL 
Lanjpston,  exteosioa. 


J.  a  WOODS, 


PDfOS  AlT(*!*,  N.  M.,  September  19,  1869. 
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Quartz  lade9  rewrtkd  in  Central  City  up  to  September  19, 1869. 


Name  of  lode. 

No. 
,  33 

Name  of  lode. 

No. 

Name  of  lode. 

New  MexiGfto. 

San  Joci^,  Milver. 

43 

Stewart. 

Owona. 

33 

North  Star. 

44     Granite  State. 

Hnmboldt 

'34 

California. 

45     McKnight. 

CorbiD. 

i  35 

Eagle. 

46 

Golden  Fleece. 

Chimia 

i  36 

OldJeeuit. 

47 

Itorliide. 

SUpp. 

187 

Wild  Swan. 

48 

Summit 

Chavex. 

|88 

The  Main  Key. 

49 

Pine. 

SediUor. 

89 

^f'- 

50 

Cedar. 

WaabonflL 

30 

51 

Great  Expectation. 

Dcsideria. 

31 

McMorriea. 

53 

Consolidation,  qoickailver. 

MelU. 

33 

StonewalL 

53 

Consolidation,  extension, 

TiTKiniA. 

33 

Dnnward. 

quicksilver. 

rompromiee. 

34 

San  Joa6,  copi>er  mine. 

54 

Consolidation,  extension, 

Medora. 

35 

Santa  Rita,  Coppermine. 

quicksilver. 

LincoliL 

36 

MaltMi. 

55 

Consolidation,  extension. 

Hanover. 

37 

Maasic. 

quicksilver. 

Cbimaya 

38 

Gold  Tree. 

56 

Consolidatiou,  extension, 

Fort  Ifiiiyard. 

39 

Central  City. 

quicksilver. 

Blanchard. 

40 

Poor  Man'a. 

57 

The  Star  of  Hope. 

Old  Antiquity. 

41 

Union. 

MuQteianuL 

43 

Fielding. 

OCT  Batard,  N.  M..  September  30, 1869. 


CHA&  KEERL. 


PINOS  ALTOS  MCONG  DISTBIGT. 

rhe  Pinos  Altos  mining  region  resembles  very  much  that  near  Gen- 
\1  City,  Colorado,  as  far  as  the  nature  of  the  lodes  and  the  character 
the  ores  are  concerned.  Ores  from  this  district  may  be  easily  inis- 
£en  for  Colorado  ores ;  they  are  composed  of  the  same  <lecomposed 
nstained  quartz,  near  the  surface,  and  contain,  like  the  Central  City 
»,  free  gold,  sulphurets  of  iron  and  copper,  auriferous  and  argentifer- 
9  galena  and  zincbleude  lower  down.  After  a  short-lived  prosperity, 
lile  working  the  decomposed  surface  ores,  the  rebellious  character  of 
5  minerals  in  the  lower  levels  and  the  want  of  the  proper  capital,  to- 
:her  with  the  dread  of  the  savages,  have  again  discouraged  the 
Hers,  so  that  nothing  but  the  remnants  of  better  times  are  now  to  be 
!n  at  Pinos  Altos.  The  town  itself  contains  abcmt  200  houses,  one 
If  of  which  are  empty.  It  dift'ers  exceedingly  from  other  American 
ms,  and  not  to  its  advantage.  Mr.  Sturemburg,  assayerat  Santa  Fe, 
iteil  the  place  in  the  latter  part  of  1868,  and  says :  "  Here  you  do 
t  find  the  busy  life  and  hum  and  bustle ;  here  y(m  do  not  see  the 
eetH  lined  with  stores,  barrooms,  and  gambling  saloons;  here  you 
not  hear  everj'  day  of  some  new  rich  discovery ;  here  you  do  not 
et  the  sturdy  miner,  CGming  loaded  with  yellow  dust,  to  spend  some, 
lot  all,  of  his  e^irnings.  If  it  wx^re  not  for  the  rattling  of  the  Pinos 
to«  Mining  Company's  quartz  mill,  built  in  the  center  of  the  town, 
thing  characteristic  of  a  mining  place  could  be  foimd  here.  Saturday 
^ning  or  Sunday  morning  the  few  gulch-miners,  trying  in  vain  to 
ike  their  "  pile''  in  these  mountains,  bring  in  the  scanty  earnings  of 
e  week,  barely  sufficient  to  i)rocure  a  new  supply  of  the  most  neces- 
ry  "  grab."  The  mill  and  mine  hands  are  paid  very  irregularly,  green 
cks  iK'ing  a  scarce  article  with  the  companies ;  and  the  natural  con- 
^oenee  is,  that  this  place  is  a  very  orderly  and  sober  one.  None  of 
e  drawbacks  of  other  mining  towns  are  known  here ;  no  noisy  dancing 
gambling  saloons ;  no  fighting  or  shooting  of  men  under  the  intiueiice 
liquor.  At  eight  o'clock  at  night  this  place  looks  as  dead  asleep  as 
ly  farming  odontry  village.    It  would  certainly  be  very  desirablcj  if 
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onr  prosperous  mining  camps  could  follow  such  a  commendable  exam- 
ple ;  but  according  to  our  customary  reasoning  sucb  a  state  cannot  help 
but  im]>ress  tlie  idea  upon  our  mind  tbat  this  is  not  a  pros]>eron8  min- 
ing region,  and  th\t  conclusion  is  quite  coiTect.  On  the  other  hand,  it 
is  very  wrong  if  the  new  comer,  finding  himself  disappointed  in  his  sau 
guine  exi)ectations,  puts  the  fault  upon  the  mines.  This  is,  it  in  troe. 
not  a  mining  region  like  California  was  in  its  early  days;  fortmie:;; can 
not  be  mad(»  here  as  easily ;  the  gulch  diggings  are  scanty,  and  niao\ 
of  them  worked  out,  and,  above  all,  water  is  very  scarce.  To  work  thi 
(piartz  mines  to  advantage  cai)ital  and  skill  are  required,  and  neither  i« 
to  be  found  here." 

Three  mining  companies  have  been  incorporated  at  Pinos  Altos:  Th 
Arizona,  already  broken  down  and  dissolved,  although  their  mines  wen 
very  good  ;  the  Bay  JState,  a  wild-cat  concern,  the  mines  of  which  ma] 
possibly  be  in  the  moon,  and  the  Finos  Altos  Mining  Company.  Tb 
latter  is  the  only  one  now  in  existence.  It  owns  rich  mines,  and  ough 
t)  be  in  a  tlourishing  condition,  especially  as  the  shareholders  are  mo^ 
rich  men.  But  the  management  is  unsuccessful.  The  really  rich  ore  t 
wasted  and  barely  pays  expenses,  furnishing  another  pretext  for  \)e^ 
to  condemn  the  mines,  when  the  fault  lies  with  the  parties  who  oiierati 
and  control  them. 

The  Arizona  ledge  was  formerly  the  property  of  the  company  of  th 
same  name,  but  is  now  held  by  one  of  its  creditors.  The  vein  is  irregu 
lar,  has  unreliable  w  all-rocks,  and  a  width  of  from  four  to  twenty  inete 
It  lias  produced  heretofore  very  rich  decomposed  ores,  assaying  froa 
$180  to  $300  per  ton.  Lower  down,  auriferous  pyrites,  which  lioho^ 
understands  how  to  work  here,  occui)y  the  vein. 

The  Jjangston  ledge,  another  vein  belonging  to  the  Arizona  compflBf 
is  more  regular,  and  has  a  width  of  from  eight  to  fourteen  inches.  I 
cariies  streaks  of  very  rich  gold  ore,  worth  from  $2  to  $(>  per  poond 
Besides  this,  it  contains  what  is  here  called  silver  ore,  an  antimonii 
lead  and  zinc  ore,  which  seldom  shows  more  than  a  faint  trace  of  silv« 

The  Paci^fic  ledge,  hv\on*fX;\i\^  to  the  Pinos  Altos  Mining  Company,! 
an  irregular  and  broken  vein,  running  through  the  dividing  ridge  of  tb 
contintmt.  It  carries  in  pockets  and  chimneys  very  rich  decouii)09e( 
gold  (pmrtz,  assaying  from  SloO  to  $500  per  ton.  In  other  parts  th 
vein  is  more  solid,  and  carries  carbonates  of  copper  and  iron  pyrites  r 
very  hard  but  poor  quartz,  whicli  contains  also  some  of  the  so-called  si 
ver  or<^  The  mine  is  oi)ened  by  a  tunnel  of  over  seven  hundred  feeti 
length  and  air  shafts.  The  ledge,  above  the  tunnel,  about  one  huudre 
and  twenty  feet  deep,  is  mostly  worked  out. 

I'he  Aztec  ledge  is  the  extension  of  the  foregoing,  and  has  the  sam 
apj)earauce.    It  has  been  opened  lately. 

The  Atlantic  ledge,  owned  by  the  Tinos  Altos  Mining  Coraiiauy,  isw 
worked,  though  it  is  apparently  the  best  mine  in  the  ueighborhooi 
The  dcH^pest  shaft  is  sunk  only  forty  feet,  and  shows  a  regular  ledger 
from  three  to  five  feet  in  width,  containing  decomposed  quartz  on|; 
Some  of  this  ore  runs  as  high  as  $1,000  per  ton,  and  it  is  resilly  a  giw 
])ity  that  such  a  good  vein  is  allowed  to  lie  idle. 

The  Rafael  ledge  carries  sul[)huret  of  lead,  containing  820  to  $30 < 
.  silver  per  ton.  Much  money  has  been  wasted  in  this  mine.  Two  shall 
were  sunk,  the  deepest  of  which  measures  about  one  hundred  and  M 
feet,  but  the  ore  not  improving  so  much  as  the  owners  were  fooliB 
enough  to  expect  at  that  depth,  they  became  discouraged  and  cea« 
working.  The  shafts  are  now  full  of  water.  The  mine  can  easily  I 
drained  by  a  tunnel,  and  will,  in  time,  prove  valaable. 
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Besides  the  above,  several  good  veins  of  silver-bearing  galena  have 
jen  opened,  bat  none  of  them  are  worked  at  present.  For  some  time 
16  smelting  process  in  Mexican  adobe  furnaces  was  tried,  but  proved  a 
iinre,  as  might  have  been  expected.  The  company  which  undertook 
le  experiment  lost  some  $50,000  by  it,  and  has  nothing  left  but  a  mass 
f adol)e  ruins.  Smelting  operations  will,  however,  form  a  considerable 
irt  of  the  beneficiating  operations  in  this  region  at  some  future  time, 
%  the  conditions  for  carrying  them  out  profitably  {ire  very  inviting, 
he  district  contains  an  abundance  of  good  fuel,  consisting  of  oak,  ash, 
sdar,  and  walnut.  The  pine  is  large,  of  superior  quality,  and  will  an- 
irer  for  an  excellent  building  material.  Good  indications  of  coal  are 
KiDd  near  the  head-waters  of  the  Gila  Kiver,  at  the  base  of  the  moun- 
un  range ;  fireproof  material,  for  the  construction  of  smelting  fur- 
ices,  is  also  i'ound  near  by. 

The  town  of  IMuos  Altos  is  situate  over  five  thousand  feet  above  the 
et  level.  In  the  center  of  the  town  the  mill  of  the  Piuos  Altos  Mining 
ioiDpany  is  situated.  It  has  fifteen  stamps,  weighing  seven  hundred 
oonds  each,  and  is  driven  by  an  eighteen  horse-power  engine.  The 
ompany  have  also  a  circular  saw-mill  attached,  which  supplies  the  town 
ith  good  lumber  at  from  $30  to  $50  per  thousand.  The  mill  is  built 
Da  dry  arroyo  or  ravine;  the  necessary  water  is  gathered  from  the 
ed-rock  by  means  of  drains  centering  in  a  cistern,  and  is  raised  to  the 
Itteries  by  pumps.  The  sluices  empty  into  large  settling  tanks,  for 
16  purpose  of  saving  the  tailings  as  well  as  the  water,  which  passes 
om  here  into  the  cistern  to  be  used  over  and  over  again.  It  gets  very 
ipiire  in  this  way,  and  at  times  is  so  scarce  as  to  prevent  the  running 
the  mill.  Frequent  repairs  of  the  mill,  whiclf  become  necessary  at 
ort  intervals,  limit  the  actual  working  time  still  more,  and  it  is  calcu- 
M  that  the  three  five-stamp  batteries  perform  on  an  average  the  work 
one  batterj'  during  fifteen  days  each  month.  About  eight  hundretl  to 
e  thousand  tons  of  ore  are  crushed  per  annum,  yielding  from  $30,000 
$40,000. 

Tke  Amherg  millj  situate  on  Bear  Creek,  is  better  supplied  with  water. 
is  a  six-stamp  mill,  works  about  one-fourth  of  the  time,  and  crushes^ 
Kn  four  to  five  hundred  tons,  yielding  $15,000  to  $20,000  per  annum. 
Tke  Ryerson  millj  also  situate  on  Bear  Creek,  is  a  fine  ten -stamp  mill, 
tilt  in  San  Francisco,  California.  It  is  used  principally  for  custom 
Hrk,  and  has  been  run  with  varied  success  for  prospecting  purposes 
'  diflerent  parties  during  last  year.  It  has  been  either  rented  for  $125 
T  week,  or  the  owners  crushed  the  ore  themselves  at  $10p;^r  ton.  Not 
ore  than  three  months  out  of  the  twelve  it  has  thus  been  in  operation, 
wincing  dnring  that  time  from  $15,000  to  $20,000.  A  small  quantity 
gold,  from  $8,000  to  $10,000,  has  been  taken  from  arrastras,  making 
e  total  amount  of  gold  produced  from  quartz  in  th6  Pinos  Altos  dis- 
Ict,  $00,000  to  $70,000  during  the  year. 

The  placer  mines  have  yielded  during  the  same  time  about  $100,000. 
Iify  have  paid  from  $2  to  $10  [)er  hand  daily,  and  occasionally  as  liigh 
\  $150.  » 

The  bullion  produced  by  the  stamp-mill  process  (using  amalgamated 
ipper  plates)  is  otlen  of  very  low  fineness,  as  it  contains  much  silver. 
is  worth  only  about  $15,  currency,  i>er  ounce.    The  gulch  gold  is  worth 
SO  ptnr  oance. 

Thenumber  of  people  inhabiting  the  district  at  present  is  estimated 
i  dx  to  eight  hundml. 

Advices  aa  late  as  October,  1869,  inform  me  that  the  Pinos  Altos  Mln* 
tgCompanyi  the  principal  organization  at  Pinos  Altos,  have  suspended 

H.  Ex.  Doc  207 20 
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operations,  for  reasons  unknown  to  the  public.  The  gulclies  were  not 
work(»(l  then  for  want  of  water.  The  Athintie  lode  had  lately  paid  «lo. 
the  ( Term  an  lode  »S25  per  ton.  But  very  little  mining  wa.s  carried  on, 
notwithstanding  the  richness  of  the  ores,  for  want  of  csipital  and  skilliu 
redueinji:  the  ores. 

Ilie  followin<if  assays  of  ores  from  the  Pinos  Altos   mining  district 
were  made  by  Mr.  Sturemburg,  and  may  here  find  a  place: 

Montezuma  ledfje:  Argentiferous  galene,  from  42  feet  below  the  surface. 
Silver,  i>er  ton,  $72  58. 

Rafael  ledge :  Argentiferous  galena,  from  130  feet  below  the  surface. 
Silver,  per  ton,  ^iSo  70. 

Arizona  ledge:  Decomposed  quartz  from  120  feet  below  surface.  Golil, 
per  ton,  8204  52. 

Atlantic  ledge :  Decomi)osed  quartz  from  30  feet  l>e1ow  the  surfjice.  Gold, 
per  ton,  $1)3  25;  selected  specimen  from  same  vein,  $270. 

Langtffon  ledge:  Ore  from  100  feet  below  the  surface,  carrying  sulpliarets 
of  zHic,  iron,  and  lead.  Silver,  per  ton,  $32  Gl ;  gold,  i>er  ton,  trace. 
From  the  same  vein, in  a  narrow  streak  of  decomposed  ore:  gold. per 
ton,  $105  10.  From  the  same  vein,  about  30  feet  from  the  surface,  fiwrf 
a  streak  of  decomposed  quartz,  of  about  2J  inches  iu  width:  gold 
$7,405. 

Paeifiv  ledge :  From  tunnel  110  fi^et  below  the  surface ;  iron  pyrites ;  goM, 
per  ton,  $32  20 ;  decomposed  quartz,  gold,  per  ton,  $04  53 ;  decom- 
posed quartz,  silver,  i)er  ton,  $0  22 ;  copper  ore,  silver,  x)er  ton,  $23  50; 
sanu^  vein,  decomi)osed  quartz,  from  a  narrow  iiTCgular  streak  iu  tiie 
western  part  of  the  mine;  gold,  per  ton,  $204  08. 

Aztec  ledge  ^  eastern  extension  of  tlie  Pacific  ledge,  from  45  feet  below  the 
surface,  irregular  and  narrow  sti*eaks  of  decomposed  quartz:  goU, 
per  ton,  $37  03. 

CENTRAL  CITY  DISTRICT. 

This  district  lies  in  the  neighborhood  of  Fort  Bayard,  about  eijAt 
jniles  east  of  Pinos  Altos  proper.  The  most  piominent  mines  are  tiie 
Hanover,  Santa  Kita,and  JSan  Jose  copper  mines,  carrying  both  goldand 
silver  in  their  ores,  «and  the  Stewart  ledge,  a  gold  vein  in  the  inimediate 
vicinity  of  Fort  Bayard. 

The  Hanover  mines,  ninety  miles  distant  from  Fort  Craig,  and  seTd 
miles  north  of  Foit  Bayard,  are  situate  about  6,350  feet  above  tfcf 
ocean,  on  a  mountain,  where  i%i  scenitic  granite  has  elevated  the  cv- 
bonilcrons  linu^stone  200  feet  up  its  west  flank.  Most  of  the  ope*- 
ings,  however,  are  near  where  the  first  aqueous  rocks  appear  in  the 
aiarrow  valley,  in  which  also  the  furnace  is  located.  The  gnwitie 
range  strikes  northwest  and  southeast,  and  uplifting  the  limestone 
gives  it  on  the  west  flank  a  southwest  dip.  Thisaxis,  according  to  Pm- 
fessor  K.  E,  Owen,  is  crossed  by  a  highly  ferruginous  rock,  sometimesa 
pure  niagneti(j  iron  ore,  trending  ap])arently  rather  in  dyke  fonn  noitk* 
east  and  sonthwest,  and  forming  frequentl,>^with  the  ac(jacent  aqoeon 
rocks  immense  masses  of  brec(*ia  lor  a  considerable  distance*  S«tf 
these  disturbed  portions  shafts  have  been  sunk  and  several  tunnels  drinA 
which  exposed  extensive  deposits  of  copiwr  ores.  There  is  no  propff 
vein ;  the  ore  occurs  as  carbonate,  gray  sulphuret,  and  red  oxide,  aw 
considerable  native  copper  is  found  in  sheets  and  lumps.  The  fonoff 
contain  both  gold  and  silver.  They  occur  ramifying,  sometimes  u  * 
width  of  50  or  00  feet,  through  the  decomi)osed  felspathic  rock,  and  oflff 
form  rich  deposits,  which  extend  vertically  below  any  point  yet  reacbrf. 
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[he  mine  has  produced,  from  1858  to  the  spring:  of  1861,  about  one  mil- 
ion  i)0und8  of  metallic  copper.  The  first  smelting  was  done  in  a  high- 
tot  furnace,  and  the  refining  in  a  reverberatory.  Copper  of  an  excellent 
[uaHty  was  produced,  which  commanded  a  price  in  the  market  equal  to 
lie  best  Russian  copper.  The  cost  of  extracting  the  ore  from  the  mines 
md smelting  was  ten  cents  per  pound;  it  sold  at  New  York  for  twenty- 
hrw  cents. .  Before  the  war  the  copper  was  shipped  in  pigs  of  one  hun- 
Ired  to  one  hundred  and  twenty  t)ounds,  by  mule  wagons  via  Mesilla  to 
Port  Lawicca,  Texas,  at  a  cost  of  six  cents  per  pound.  From  Laviicca 
Khooners  took  it  to  Xew  York  for  $5  per  ton.  In  the  time  of  the  late 
irar,  the  confederate  forces  invaded  this  country  from  Texas,  -contis- 
lated  all  the  machinery  and  everything  else  belonging  to  the  mine,  in- 
^loding  187,000  pounds  of  copi)er,  which'  they  took  to  San  Antonio.  It 
« reiK)rteil  that  the  ore  out  of  wliich  this  copper  was  made  aveniged 
Ifty-eight  per  cent.  The  Texans,  while  on  this  expedition,  are  said  to 
lave  killed  every  Indian  they  came  across,  and  since  that  tiiijp  the 
ipaches  are  more  hostile  than  ever.  • 

The  Hanover  mine  is  one  of  the  most  valuable  in  the  Territory  of 
few  Mexico.  Unfortunately  it  is  not  worked  at  present,  though  its 
wuers  are  all  rich  men  and  could  easily  afford  to  invest  the  $50,000 
ecessary  to  start  operations  again.  But  being  ignorant  of  the  real 
alue  of  their  property,  they  hesitate  to  invest  the  necessary  capital. 

The  Santa  Bita  mines,  situated  about  five  miles  east  of  Fort  Bayard, 
I  Grant  County,  township  17  south,  range  12  west,  at  an  elevation  of 
bout  5,800  feet  above  the  sea,  are  claimed  at  present  by  the  Santa 
iita  Mining  Association,  who  have  had  the  property  surveyed  by  the 
^nited  States  mineral  surveyor  for  New  Mexico,  and  applied  for  a 
atent.  They  are  situated  on  the  same  belt  as  the  foregoing,  a  few  miles 
>ath  of  it,  and  show  similar  characteristics.  Worked  by  Spaniards 
od  Mexicans  for  many  years,  their  history  is  quite  an  interesting  ono 
od  may  find  here  a  place. 

Tliis  deposit  w^as  first  discovered  near  the  close  of  the  last  century. 
lie  Indians  showed  it  to  Lieutenant  Colonel  Manuel  Caras(!o,  and  gave 
im  the  right  to  work  it.  Carasco  sold  his  right  to  Don  Francisco  de 
Jqaea,  who  commenced  work  upon  the  mine  in  1804,  and  continued 
Dtil  his  death,  which  occurred  in  1809.  It  was  then  worked  by  a  man 
ame<l  Ori,  under  permission  from  the  widow  of  de  Alquea.  Up  to 
Sft5,  it  was  worked  by  different  parties,  who  left  no  statistics  as  to  the 
mount  of  ore  taken  out  by  them.  From  1820  to  1834  it  was  in  pos- 
Msion  of  Robert  McKnight,  who,  it  is  said,  realized  a  large  amount  of 
Kmey  from  the  mine  during  that  period.  After  j:  short  abandonment, 
d  account  of  the  hostilities  of  the  Indians,  it  was  taken  possession  of 
f  Siqueiros,  who  continued  to  work  it  until  1800,  when  he  sold  his 
iterest  to  Sweet  and  La  Coste,  who  worked  the  mine  nntil  1802.  At 
lis  time  the  country  was  invaded  by  the  confederates,  and  this  mine,  as 
■ell  as  a  number  of  others  in  New  Mexico,' was  abandoned.  The  mine 
as  been  worked  to  a  depth  of  nearly  two  hundred  feet,  and -the  lower 
svels  are  now  filled  with  water  and  many  of  the  galleries  caved  in. 

The  ores  are,  as  in  the  Hanover,  principally  red  oxide  and  carbonate 
f  Gopi)er,  which  were  smelted,  together  with  the  virgin  copi)er  occur- 
ing  in  sheets  in  the  feldspathic  porphyry,  in  a  low  Mexican  bla^st  fur- 
lace.  At  present  the  Santa  Ilita  mine  is  worked  by  Messrs.  Sweet,  La 
Coftte,  Brandy  and  Fresh.  They  have  in  their  employ  twenty-five  to 
ftirty  minerSi  mostly  Mexicans  from  Chihuahua,  to  whom  they  pay  $2 
per  day.  They  run  a  small  Mexican  blast  furnace,  which  has  yielded 
12,(XM)  pounds  of  metallic  copi)er  during  the  kist  eight  months.  The  metal 
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was  shipped  by  way  of  Sheridan,  the  terminus  of  tlie  Kansjis  Pacilc 
railroad,  to  Pittsbur^^  and  other  markets.  Tlie  freight  was  about  Hght 
cents  i)er  pound,  Ileturn  freijrht  from  Fort  Union  to  Sheridan  is  oiw 
and  a  lialf  cents,  from  Santa  Fe  to  Sheridan  two  and  a  lialf  cents,  aud 
from  Sheri(hin  to  New  York,  by  the  carload,  about  two  cents. 

Tlie  ore  of  the  Santa  Kita  contains  a  small  proportion  of  silver. 

It  is  hijxhly  probabU^  that  an  abundance  of  good  copper  ore  can  be 
found,  not  alone  along  the  entire  distance  between  the  Hanover  aud 
Santa  Kita  mines,  but  also  in  some  of  the  parallel  ridges. 

In  the  southwestern  proh)ngation  of  the  Santa  Kita  nmgc,  and  alxmt 
one  hundred  and  fifty  feet  lower,  the  San  Jose  mines  are  met  with.  Tlier 
show  an  abundance  of  umlachite  and  azurite,  chiefly  in  thosi^ilam 
where  quartz  veins,  striking  east  of  north,  cut  through  the  iwqihyritic 
range  bearing  northwest.  The  mine  has  formerly  Imjcu  profitably  workc^l, 
but  is  now  entirely  abandoned. 

In4he  immedmte  vicinity  of  Fort  Bayard  three  or  four  good  vein* 
have  been  discovered,  the  best  of  which  is  the  ShMrt  ledge.  It  is  two  to 
three  feet  wide  and  carries  gold  in  decomposed  quartz,  which  ajsjaw 
$120  to  8150  in  gold.  The  mine  is  not  worked  at  pi-esent,  for  want  of 
the  proper  machinery.  The  owners  would  be  very  willing  to  have  it 
worked  by  others  on  shares. 


CHAPTER  LVII. 

THE  OLD  AND  NEW  PLACER  MOUNTAINS. 

Thei)lacer  mines  at  the  Old  and  New  Placer  Mountains,  near  the  town* 
of  Keal  de  Dolores  and  Keal  del  Tuerto,  are  considered  the  richest  in 
the  Territory  of  Nc^w  Mexico.  Thousands  of  Mexican  miners  have  bee« 
employed  here  in  former  tiuies  washing  gold  in  the  most  primitive  man- 
ner. Mining  was  then  mostly  done  in  the  winter  time.  The  men  wonM 
dig  holes  in  the  drift  at  the  foot  of  the  mountains,  paek  the  gravel  not 
of  these  holes  on  their  backs,  and  wash  the  gold  out  in  wooden  batias 
(dishes  of  about  eighteen  inches  in  diameter,)  with  water  procured  by 
melting  the  snow  in  round  holes  with  heated  stones.  Even  at  the  present 
time  it  pays  some  Mexicans  to  transport  the  gravel  on  donkeys  to  tbft 
nearest  creek  and  to  wash  out  the  gold.  In  this  crude  manner  they  have 
taken  out  millions  of  dollars'  worth  of  gold.  When  the  United  8tal« 
took  possession  of  New  jMexico  most  of  the  Mexican  miners  letlt  for  Chi- 
huahua; a  few  only  remained,  and  have  subsisted  by  gold- washing  ever 
siiHje.  They  nmke  a  ]>racti(^^  of  running  in  great  ha«t«  to  the  pliicen 
after  every  rain-storm,  in  order  to  wash  gold  and  to  collect  such  nnggetfl 
as  may  have  been  exi>osed  by  the  curi^ents  of  rain-water.  On  snehai 
occasion  a  nugget  worth  81,200  has  been  found.  The  scarcity  of  water 
has  thus  I'ar  prevented  American  miners  from  carrying  on  gulch  miniB£ 
in  these  localities,  but  there  is  no  doubt  that  many  millions  of  j5oM 
c;an  be  extracted  here  as  soon  as  a  sufficient  supply  of  water  is  broo^ 
to  the  placers.  Surveys  have  established  the  praeticability  of  constroHet- 
ing  a  ditch  to  be  fed  by  the  Pecos  Kiver.  As  the  soil  is  mostly  sanflr, 
the  water  ought  to  be  brought  for  most  of  the  distance  in  clay  pip». 
which  can  be  made  at  a  very  small  exixjuse  by  the  Pueblo  Indians,  h 
this  connection  the  failure  of  the  Moi'eno  ditch  during  last  year  oaght 
to  tea(*h  a  lesson  for  future  enter])rises  of  this  kind.  Mr.  Williain  Kw- 
m'g,  an  enterprising  citizen  of  New  Mexico^  has  of  late  exhorted  iiu 
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ftHoW'Citizcns  to  take  tbia  enterprise  in  hand.  He  says  that  nil  the 
work  on  this  ditch,  except  the  first  ten  miles,  can  be  carried  on  in  winter 
time,  as  the  climate  is  sufficiently  moderate  for  such  an  undertaking; 
that  two  natural  basins  on  the  line  of  the  ditch  could  be  used  as  reser- 
voirs for  the  collection  of  the  ni^ht  and  Sunday  water,  and  that  the 
locahty  offers,  in  general,  a  great  many  advantages  which  the  great 
vmlertaking  at  Moreno  had  not.  He  insists  that  by  reviving  the  placer 
»inii!g  at  the  Phicer  Mountains  the  Territory  and  its  inhabitants  would 
derive  a  greater  benefit  from  their  energy  bestowed  on  that  enterprise 
than  they  could  from  any  other  mining  operations  in  New  Mexico,  not 
akme  on  account  of  the  known  richness  of  the  locality,  but  also  because 
lliat  locality  is  nearly  in  the  middle  of  the  Territor^^  so  that  everything 

C'ng  to  and  coming  from  the  placers  would  have  to  traverse  some  two 
idred  miles  on  either  side,  thus  benefiting  all  parts  equally. 
The  principal  placers  of  lieal  de  Dolores  are  situated  at  the  mesa,  on 
▼hich  the  church  is  built,  in  the  gulch  of  the  reals  Cunninf;ham  Aiioyo 
md  iVrroyo  Viejo.  Near  the  town  of  Eeal  del  Tuerto  the-  so-called  Bo- 
iiDza  is  the  ]>rincipal  gold-bearing  locality.  The  gulches  of  the  Old  Placer 
<ttpty  into  (lalisteo,  those  of  the  New  Placer  into  Tuerto  Creeii,  both  of 
which  are  affluents  of  the  liio  Grande  del  Norte.  There  are  a  great 
>iany  gulches  in  both  localities;  all  of  them  are  narrow,  steep,  and 
shallow.  At  the  foot  of  the  mountains  the  bed-rock  lies  from  twenty  to 
SMty  feet  Ik»1ow  the  surface,  and  the  drift  above  it  contains  three  dilTcr- 
snt  strata  of  rich  gravel.  Hydraulics  w-ill  undoubtedly  furnish  large 
^turns  in  such  a  locality  as  soon  as  water  is  brought  here  from  the  Pecos. 

The  gold  of  these  i)lacers  has  been  easily  traced  to  the  lodes  it  origi- 
ateil  from.  Very  few  of  these,  however,  have  been  worked  formerly 
•ear  the  surface  by  Mexicans,  who  used  to  carry  the  ore  on  donkeys  to 
heir  amistras  at  Tuerto  and  San  Pedro.  Since  the  Mexican  miners  left, 
>  few  Americans  took  possession,  covering  the  .two  mountains  by  very 
Itge  grants,  and  from  that  time  on  the  progress  made  in  the  develoi)- 
lent  of  the  mines  is  in  nowise  commensurate  with  their  known  richness. 
Sie companies  holding  the  grants  have  opened  the  mines  to  a  very  limited 
Xtent — entirely  insufficient  for  a  supply  of  their  stamp-mills.  I3y  erect- 
Jg  machinery'  l)efore  they  even  knew  anything  ab(mt  the  grade  or  suffi- 
iency  of  their  ores  they  have  wiisted  their  capital  in  the  same  manner 
9  hundreds  have  done  in  other  localities,  and  now  they  are  actually 
flthoat  funds  to  make  good  what  they  have  formerly  neglexited.  Thus 
liadirected  capital  and  energy  and  want  of  professional  skill  and  foresight 
ave  prevented,  so  far,  the  proper  development  of  these  really  good  mines. 
Lnd  this  is  not  the  only  obstacle  to  the  progress  of  the  country.  The 
cry  faict  that  these  gold-bearing  mount^iins  are  owned,  in  large  tracts, 
y  only  a  few  companies,  under  Mexican  land  grants — by  associations 
rhich  mast  of  the  time  do  not  work  themselves,  yet  prevent  others  from 
TO0pectiug,  even — this  very  fact  prevents,  more  than  anything  else, 
Qch  rapid  progress  in  the  development  of  the  mineral  resources  as  we 
lave  seen  in  all  the  northwestern  States  and  Territories.  Ne\r  Mexico 
s  fall  of  such  grants,  most  of  which  are  not  even  surveyed,  so  that  the 
lioneer  who  comes  here  to  take  up  a  homestead  for  himself  is  never  cer- 
■in  whether  he  can  retain  the  fruits  of  his  hard  labor. 

The  foUowing  mines  were  visited  and  surveyed  at  the  Old  and  New 
%icer  Mountains : 

The  Cunningham  mine,  in  Cunningham  gidch,  near  Real  de  Dolores: 
tlie  croppings  of  this  vein  are  over  200  yards  wide,  and  can  be  traced 
iver  three  mountains.  They  consist  of  quartz  and  feldspar  and  contain 
icli  teams  of  flree  gold^  together  with  products  of  decomposition  of  iron 
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pyrites.  The  Iiiiiigiii$f  wall  consists  of  syenite,  the  foot  wall  of  a  illle 
of  porphyry.  There  is  a  surface  cnt  and  an  inclined  Hliaft  4U  feet  ikvp 
(formerly  concealed  by  the  Mexicans)  at  the  point  of  intersection  of  tht 
lo<iP,  here  15  teet  wide,  strikin};  north  78°  east  and  dipping  80°joalh, 
and  a  rieh  seam,  about  2  feet  wide,  which  cournes  north  2S°  east  and 
(lipB  7(P  northwest. 

The  Ortiz  mine.  This  mine  is  situate  on  the  southeast  side  flf  GoU 
Mountain,  (Sicnii  del  01*0.)  The  rein  strikes  north  VJ°  east,  diifr  1^ 
northwest,  jtnd  is  encasetl  in  syenite.  Its  crop])iug8  consiiit  of  iron 
stained  ipiartz  and  fekls[)ar.  The  surface  ore  itaid  well  to  n  cle]>th  of  >t 
feet;  then  a  lean  streak  was  met  with,  and  at  the  de]ith  of  alxiut  181 
feet  undeconiposeil  sidphurets  of  iron  and  copper  made  their  aii]«ai 
unce.  The  main  shaft  is  worked  liy  a  horse  wbim ;  it  is  180  feet  ikep 
and  .'{  drilts,  IM  feet  apart  from  each  other,  arc  run  from  it  on  the  Ten 
A  tramway  leads  from  the  shaft  to  the  New  Mexico  Zllinin^  Comianj^ 
foitystamp  mill.  Twenty  stamps  were  recently  lluished,  and  the  frui 
for  twenty  additional  ones  is  erected.  About  3,000  tons  of  ore  ana 
the  dump  near  the  shaft.  The  first  level  iiinninf;  uortli  from  the  duf 
is  (iO  feet  below  the  surface,  475  feet  long,  and  rather  crooked.  The  at 
ond  level,  1:!0  feet  Iwlow  the  siirfaee,  runs  north  of  the  shaft  for  311 
feet  and  120  feet  south  of  it. .  The  thiiil  level,  180  teet  belotf  the  eurtm 
extends  IIK)  feet  to  the  soutLi  and  connects  with  an  incline  300  feet  dR| 
The  lode  is  hert'  5  fwt  wide  and  is  encased  in  pood  walls.  The  ridMt 
ore  was  taken  out  (iO  teet  north  of  the  main  shaft  and  CO  feet  from  tb 
surface ;  very  Rood  ore  was  also  found  at  a  depth  of  120  feet  ami  Ul 
feet  south  of  the  main  shaft.  The  subjoined  section  of  the  mini?,  lakn 
on  the  plane  of  the  vein,  will  give  a  verj-  good  idea  of  the  work  don 
so  far: 


Oniiz  SIiKR,  Old  Placer  Mniiiitaim.  »w  Mexico.— Scide.  9 


iialnKhan.  thi'loii. 


Tlie  Brehm  lode  is  worked  by  the  Kew  Mexico  Mining  CompMTi 
Colonel  Anderson,  superintendent.  They  have  sank  three  shiift*  * 
second  SGo  feet  distant  from  the  first,  and  the  third  150  feet  ^rm  At 
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itoiid.  Na  1  shaft  is  3J  feet  deep,  and  a  drift  20  feet  long  is  run  from 
i  toward  the  east.  The  ledge  is  here  2  feet  wide,  strikes  north  TS'^ 
ftst,  and  dips  75^  south. 

No.  2,  northeast  from  the  first,  is  40  feet  deep  and  shows  the  vein  to 
Mof  flie  same  width  as  in  No.  1. 

No.  3  is  88  feet  deep.    Tlie  lode  dips  here  50^  south.    The  ore  in  all  ^ 
te  shafts  is  iron-stained  quartz,  and  prospects  well  in  parts  of  the  vein.  * 

Many  lodes  have  been  discovered  besides  the  above,  but  they  are 
lot  openeil. 

The  new  mill  has  only  recently  started,  and  for  that  reason  and  the 
peat  drought  during  the  season  the  whole  product  from  both  the  old  and 
lew  placers,  during  last  year,  does  probably  not  reach  quite  810,000. 
|45i)er  month  has  been  i)aid  to  Mexican  miners;  anthracite  coal  costs 
to  \\er  ton,  at  the  mill ;  wood,  $2  25  per  cord ;  lumber,  $25  per  thou- 
ud  feet  at  the  saw-mill,  and  $40  delivered  at  the  mines.  The  present 
population  of  the  district  of  Real  de  Dolores  is  about  150  souls. 

The  principal  mines  worked  during  the  last  year  at  Eeal  del  Tuerto 
HetheCandelaria  and  Hutchinson, on  the  south  sideof  Old  Placer  Moun- 
ttdns,  and  the  Hamirez  and  Brown,  at  the  Tuerto  Mountains.  A  stamp- 
■in  (10  stamps  of  525  pounds  each,  dropping  10  inches  and  36  times 
per  minute,  driven  by  a  20  horse-power  engine)  has  been  erected  lately, 
riiieh  has  crushed  ore  from  the  liiimirez  and  Candelaiia  lodes  with  sat- 
iriKtory  results.  This  mill  was  sold  a  short  time  ago  to  the  parties 
rko  work  the  Candelaria,  On  this  lode  they  have  started  two  tunnels, 
lie  12  feet  below  the  other.  .  The  vein  strikes  in  this  locality  north  7^ 
Ml^  and  dips  west;  at  the  breast  of  the  upper  tunnel,  30  feet  in,  the 
teiii  is  faulted  by  a  cross  vein  of  kaoline,  1  foot  wide,  which  coiu*ses 
«rth  330  east.  Further  north,  toward  the  top  of  the  hill,  the  lode  has 
:>rmerly  been  worked  by  an  open  cut,  bearing  north  23^  east.  It  is  150 . 
Bet  long,  and  at  the  deepest  part  the  excavation  is  04  feet  in  depth. 
'Vom  this  locality  rich  ore  has  been  extracted,  which  yielded  go<Kl  re- 
ams by  mill  process.  In  its  southwest  part  the  lode  bears  north  18^ 
jwt,  and  dips  80^  west.  The  tunnels  are  started  about  150  feet  below 
he  old  workings. 

The  Hutchinson  mine,  situated  on  the  same  side  of  the  mountain,  pros- 
i«t8  well,  but  no  quartz  lia«  been  crushed  as  yet.  The  ore  consists  of 
^  granidar,  iron-stained  quartz,  containing  garnets  and  malachite.  Sev- 
eral other  lodes  on  the  same  hill  contain  the  same  kind  of  ore. 

The  most  remarkable  mine  on  Tuerto  Mountains  is  the  Ramirez.  Tlie 
ode  is  25  feet  wide,  and  carries  decomposed  iron-stained  (juartz  and  mal- 
ichite,  with  free  gold.  In  former  times  it  has  been  worked  by  the  Mex- 
eans,  who  dug  four  large  caves  into  it,  leaving  pillars  for  support.  Mr. 
Seorge  Browii  has  ojMjned  the  lode  lately  by  an  open  cut  about  50  feet 
long  and  25  feet  deep.  The  vein  forms  a  very  regular  stratum  of  brown 
mm!  green  color  between  parallel  and  well-defined  walls.  It  lies  nearly 
horizontal,  its  dip  being  only  10  degrees  to  the  southwest,  (into  the  hill.) 
Sx  average  sampler,  taken  from  different  parts  of  the  vein,  prospeeted 
tell,  yielding  from  $10  to  $20  to  the  ton.  In  another  locality,  about 
BOO  feet  from  the  opening  just  mentioned,  the  hnle  has  been  exposed  by 
ttrippiDg  it  of  the  surface  soil.  It  shows  transparent  and  partly  crys- 
Wlized  quartz,  with  malachite  and  copper  pyrites.  An  attempt  was 
>iade  to  smelt  this  ore  in  a  little  adobe  furnace  nexir  by,  which  proved, 
^ooaraef  a  fiuluref  as  the  ores  had  not  been  dressed. 

The  Brown  lode,  recently  discovered,  has  a  course  of  north  89°  east, 
iQd  dipB  8€P  BoatiL  It  has  good  walls,  and  the  shaft,  now  35  feet  deep, 
hows  two  seams  of  brown,  ferruginous  quartz,  with  free  gold  visible  to 
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the  naked  eye.    One  of  these  seams  is  5  inches,  and  the  other  3  fh^t 
wide.    No  ore  has  as  vet  been  worked  at  the  mill. 

Another  very  promising  lode  on  Tuerto  Mountains,  wliich  prospects 
very  well,  is  the  Humboldt  lOOth^  so  called  in  honor  of  Humboldt^^  cen- 
tennials. ' 


CHAPTEK  LYIII. 
MISCELLANEOUS. 

Indications  of  placer  gold  are  very  general  all  over  New  Mexico,  and 
I  believe  that  with  the  introduction  of  hydraulics  this  interest  will  be- 
comes a  very  prominent  one  in  the  future.  Color  can  be  found  alino^ 
anywhere  in  those  regions  where  the  older  rocks  are  the  underlyinj 
formation  or  where  they  are  adjacent  to  the  gulches.  Even  in  the  vay 
city  of  Santji  Fe  color  can  be  got. 

The  Sierra  Blanca  mining  district  is  a  district  but  lately  discovered 
and  organized.  It  lies  in  the  county  of  Lincoln,  and  embrace  tbe 
Sierras  Blanca,  Carrizo,  Patos,  and  Jicarilla.  It  embraces  hetweei 
three  and  four  hundred  square  miles.  In  and  around  these  mountaini 
are  th(»  ruins  of  a  large  munber  of  ancient  towns,  the  reliable  histoid' of 
which,  as  well  as  that  of  their  inhabitants,  is  unknown.  The  tnulitmni 
of  the  Mexicans  and  Indians  say  that  these  towns  were  inhabited  by 
a  people  who  worked  mines  for  i>recious  nu^tals  in  these  mountains,  and 
sonu^.  late  discoveries  do  indeed  point  to  such.  Situated  in  a  portion  of 
the  Territory  which  until  recently  was  but  little  known  and  within  the 
range  of  the  Apaches,  these  mountains  were  looked  upon  by  the  pros- 
*  pector  as  an  Eldonulo,  which  could  only  be  reached  by  the  concerted 
action  of  a  luimber  of  men. 

During  the  pa«t  summer  a  party  spent  a  few  weeks  prosi)ecting  in 
this  district.  They  found  a  number  of  good  placers  and  numerous  hides 
of  gold-bearing  quartz.  One  of  the  gulches  discovered,  the  yogal,i8 
now  worked  and  yields  from  $8  to  $  10  per  hand,  daily,  with  only  a  small 
sluice  head  of  water.  The  placers  generally  lie  in  patches  along  the  side 
of  the  mountains,  and  the  dirt  will,  in  many  places,  pay  carting  to  the 
water  for  washing.  In  the  Jicarilla  Mountains  is  a  large  amonot  of 
dirt  which  prospects  well.  Prior  to  1861  mines  wei-o  worked  here  by 
the  Mexicans,  who  had  to  cart  the  dirt  from  one  direction  and  watff 
from  another.  Still  they  took  out  a  large  amount  of  gold  and  made  a 
l)aying  business  of  it ;  but  Jit  the  present  time  the  diSerence  between 
free  labor  and  the  peon  labor  of  that  time  would  swallow  tbe  profits.* 
The  only  lodes  which  have  been  in  any  way  developed  are  the  Xogil 
and  Sierra  Blanca.  The  former  lies  in  a  bench  of  the  White  Mountains, 
between  the  Nogal  and  Tartelita  Creeks,  and  about  three-quarters  of  a 
mile  from  either.  The  vein  matter,  at  a  depth  of  15  feet  from  the  m- 
faee,  is  6  feet  wide,  and  consists  of  blue  talcose  rock  with  narrow  seaos 
of  quartz  running  through  it.  The  latter  contain  iron  pyrites  and  free 
gold.  Both  walls  are  syenite,  the  hanging  wall  firm,  the  foot-wall  soft 
and  partly  decomposed.  An  assay  from  an  average  sample  showed  |79 
gold  per  ton.  This  lode  is  admirably  situated  for  working.  Water  fhm 
the  Nogal  Creek  can  be  brought  directly  over  the  lode  by  means  of  • 
ditch  two  miles  in  length. 

The  Sierra  Blanca  lode  lies  seven  miles  distant  from  the  Nogat  ii 
a  southwesterly  direction,  and  was  discovered  by  the  convergencyof 
the  lodes  in  the  benches,  which  all  seemed  to  point  to  this  vein.  Its 
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oitcrop  is  found  ou  the  sunnnit  of  a  liigh  ridge  between  the  Eio  Bonito 
and  Nogal  Creek,  and  shows  a  width  of  30  feet.  It  is  a  wliite  calcareous 
rock,  and  assiiys  between  $40  and  $50  per  ton,  Tlie  quantity  of  this 
ore  aj)i)ears  to  he  inexhaustible. 

Maiiy  other  lodes  will  undoubtedly  be  found  in  the^se  mountains,  as 
ftum  as  they  are  more  thoroughly  prosi)ected;  the  indications  of  gold,  > 
8ilver,  and  copper  ores  are  very  abundant.  In  the  Caiion  del  Agua, 
Sierra  de  la  Madalena,  sixteen  miles  west  of  Socorro,  on  the  Rio  Grande, 
anew  gold  bearing  locality  was  discovered  during  last  summer.  Sink- 
iDjrashaft  to  the  bed  rock,  the  prospectors  found,  immediately  over- 
lying it,  a  stratum  of  yellow,  heavy  dirt,  which  cont^iined  no  gold  what- 
eN'er.  AlH>ve  this  yellow  dirt  a  black  layer  prosi)ected  sixteen  "colors" 
to  the  pan;  the  next  strtitum  above  gave  four,  the  following  five,  and 
one  still  higher  up  six  "colors  "  to  the  pan,  while  the  snrface  dirt  showed 
in  one  pan  two,  and  in  another  one  "color."  In  several  5ther  localities 
from  five  to  fifteen  "  colors "  per  pan  were  found  in  the  surface  dirt. 
Although  all  this  was  quite  encouraging,  and  furthermol'e  a  plentiful 
•apply  of  water  could  be  had  in  the  Canon  del  Agua  during  the  entire 
year,  work  was  not  continued  on  account  of  the  limited  means  of  the 
party  at  work. 

Not  less  interesting  districts  are  those  of  Arroyo  Hondo  near  Taos  and 
Bmbada,  Picuries,  &c.,  between  Taos  and  Santa  Fe,  and  the  almost  un- 
prosi>ected  western  slope  of  the  liocky  Mountains,  between  Sangre  de 
Christo  Piiss  near  the  southern  boundary  line  of  Colorado  and  Santa  F^. 
The  valley  of  Taos  is  the  principal  agricultural  (listrict  in  Xew  Mexico; 
labor  and  provisions  are  very  cheap  here,  and  this  circumstance  will 
inreatly  facilitate  the  reopening  of  mines  in  this  neighborhood.  Taos 
Ifeis  Ix^en  a  mining  district  in  former  times,  until  1080,  the  year  in  which 
the  revolt  of  the  Pueblo  Indians  against  their  Spanish  oppressors  took 
place.  At  that  time  the  Jesuits,  who  were  then  the  principal  miners, 
•ttd  who  usrd  the  Pueblo  Indians  iis  slaves  in  their  mines,  were  massa- 
crwL  Mr.  Gregg  says  in  relation  to  this,  "  Tmdition  speaks  of  numer- 
ous productive  mines  having  been  in  operation  in  New  Mexico  before 
the  expulsion  of  the  Spaniards  in  1080.  But  the  Indhms,  seeing  that 
the  cupidity  of  the  concjuerors  had  been  the  cause  of  their  former 
Oppressions,  determined  to  conceal  all  the  mines  by  filling  them  up  and 
obliterating  as  much  as  possible  every  trace  of  them.  This,  it  is  told, 
^ras  done  so  eflfectually,  that  after  the  second  conquest  (the  Spaniards 
Hot  having  turnexl  their  attention  to  mining  i)ursuits  in  the  meantime) 
the  succeeding  genemtions  wei'e  unable  to  discover  them  again.  Indeed, 
it  is  now  generally  credited  by  the  Spanish  population,  that  the  Pueblo 
Indians  up  to  the  present  day  are  acquainted  with  the  "  loc^iles"  of  a 
Sreat  number  of  these  wonderful  mines,  of  which  they  most  sedulously 
preserve  the  secret. 

"It  is  not  at  all  probjible,  however,  that  the  aborigines  possess  a  tenth 
part  of  the  knowledge  of  these  ancient  fountains  of  wealth  that  is  gen- 
erally attributed  to  them ;  but,  that  nmny  valuable  mines  were  once 
mtrnght  in  this  province,  not  only  tradition,  but  authenticated  records 
iDd  existing  relics  sufiiciently  prove.  In  every  quarter  of  the  Territory 
there  are  still  to  be  seen  vestiges  of  ancient  excavations,  and  in  some 
places  ruins  of  considerable  towns,  evidently  reared  for  mining  pur- 

Thus  far,  Mr.  Gregg.  Tradition,  in  a  country  like  this  ha^,  of  course, 
many  wonderful  and  extravagant  tales  to  tell.  Thus,  in  the  Taos  Valley, 
9oA  at  the  mines  of  Arroyo  Hondo,  the  story  goes,  and  finds  the  most 
cuiiest  believers,  that  a  Mexican,  by  the  name  of  Vigil,  found  in  an  old 
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cliurch  at  Guadelajara,  Mexico,  a  docunieiit,  in  which  it  was  statwlthit 
the  Spaniards  had  worked  mines  in  the  Taos  (Pueblo)  MomiUiins  for 
silver;  that  they  took  ont  millions,  and  had  fourteen  niillions  ou  bml 
at  the  time  of  the  massacre,  (1080,)  which  they  concealed  in  a  shaft 
The  palmer  stated  thiit  these  silver  mines  were  situated  on  the  southwest- 
ern slope  of  the  Pueblo  Mountains.  A  simihir  story,  givinjf  fourteen 
millions,  is  told  about  Grau  Quivira,  near  Fort  Stanton.  The  tbriutr 
statement  is  corroborated  by  recent  experience,  as  far  as  the  existence 
of  silver  bearin^^ores  in  these  inountains  is  concerned.  Some  specimens 
from  a  vein  at  the  head  of  Red  Kiver,  between  Moreno  and  Taos,  were 
brought  to  Santa  Fe  by  a  Swedish  miner,  (Ins  Lawson.  They  coatJiined 
quartz,  j^alena,  and  zLncblende,  and  they  were  found  to  contain  i\'3) 
silver  per  ton  and  a  trac^e  of  gold.  Tiie  lode  from  which  these  Ri>eci- 
mens  were  taken  is  owned  by  three  Swedes,  Lawson,  Olsen,  and  Peter- 
sen, and  nanftd  "Star  of  New  Mexico."  Another  sample  of  paleua, 
brought  by  Mr.  Knapp  from  the  same  neighborhood,  yielded  ^^jO  OS 
sdver,  and  8l«">  gold,  per  ton.  As  there  is  an  abundance  of  woo<l,  water, 
nnd  grass  in  these  mountains,  and  hostile  Indians  arc  met  with  onl^ 
exceptionally,  it  is  to  be  hoped  that  prospecting  will  bo  continued  more 
thoroughly  than  heretofore. 

When  the  Spaniards  came  back  to  New  Mexico,  about  the  dose  of  the 
seventeenth  century,  it  was,  as  reported  at  Taos,  expressly  stipulated 
by  the  Pueblo  Indians  that  they  should  not  be  allowed  to  engage  in 
mining,  but  only  in  cultivating  the  soil.  This  may  account  tor  tbe 
entire  abandonment  of  Inining  for  a  long  time  after  that  period.  Tbe 
mining  records  relating  to  the  time  before  1080  have  probably  bwMilo:it 
during  the  flight  of  the  Spaniards  to  El  Paso;  a  search  of  the  ohl  Sikw- 
ish  iirchives,  at  Santu  Fe,  has  only  revealed  the  following  Simuisli 
grants : 

1085.  Xuentra  Sra.  del  Pilar  de  SaragonHdy  en  la  Hierrilla  del  Fray  Crktoxal 
E,  and  W.,  45  leagues  from  El  Paso.  (Found  by  a  soldier  of  the 
Spanish  army,  while  retreating  to  El  Paso.) 

1701).  ISantaKosa  in  the  Sail  Marcos  Hill,  (Santa  Fe  County.) 

1710.  Archangel  San  Miguel,  lUteen  to  sixtiHjn  miles  from  Santai  Ft'. 

1713.  El  Glorioso  Patriarca  JSeilor  San  Joseph^  running  noitli  and  south 
in  th(^  ('erro  Colorado,  (Embuda.) 

1713.  Xuestra  Sra,  de  los  Ucges  dc  Linares.,  an  old  covered  up  mine  in  the 
Sierra  de  San  Lazaro,  (Old  Placer  Mountains.) 

1714.  Gift  of  the  same  mine  or  part  of  it,^north  and  south.) 

1717.  San  Pablo,  live  leagues  from  Sant^  Fe,  between  Cienega  and 
Cienegilhi. 

1744.  NiK^atra  Sra,  del  Pilar  de  Saragoza,  (registro,)  throe  leagues  del  Pa- 
eblo  San  Lorenzo  de  Picuries. 

1744.  San  Antonio  de  Paduu,  (east  and  west,)  three  leag^ies  from  Pi- 
curies. 

1744.  Santa  Rosa  de  Lima,  (east  and  west,)  two  leagues  from  Picuries. 

176,3.  Calchihuite. 

116^.  Kuestra  Sra.  de  Dolores,  one  league  south  of  the  Cerillos  ranch. 

1818.  La  i)reeiosa  Sangre  de  mi  Scnor  Jesu  Cristo  at  Abiquiu,  in  the  Siern 
del  Cobre. 

1830.  Santo  Xino,  (conveyance  of,)  in  the  Oro  Mountaius. 

18,33.  December  18.  Santa  Rosalia,.}oA6.  Francisco  Ortiz,  in  tbe  Siena  d6 
Oro,  west  of  the  Mina  del  Compromiso,  (north  and  south.) 

1833.  December  10.  Mine  adjoining  the  Ortiz  mine. 

184G.  Santo  XiTio,  north  of  the  Ortiz  mine,  (old  placer.) 

1840.  J\Iine  in  the  lU^al  San  Francisco  del  Tuerto. 
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[n  the  TaoB  Valley,  at  the  foot  of  the  Pueblo  Mountains,  gold  has 
en  found,  according  to  Mr/Kroenig,  Lucieu  Stewart,  and  others.  On 
3  reservation  of  the  Pueblo  Indians  prospecting  is  prohibited  by  that 
be,  but  north  of  it,  about  twelve  miles  fi'om  Fernandez  de  Taos,  the 
Toyo  Hondo  and  the  gulches  west  of  the  Caiion  del  Agua  ar^  known 
contain  sufficient  quantities  of  gold  to  make  washing  for  it  by  means 
hydraulics  and  cheap  labor  a  remunerative  business.  The  placers  near 
n  Cristoval,  Garapata,  and  Lama  Creeks  are  also  auriferous.  In  the 
ter  locality  considerable  washing  has  been  carried  on  formerly.  In 
iaeequia  (ditch)  near  the  town  of  Kio  Colorado,  the  natives  iiave  often 
m  8c*en  washing  gold,  and  near  San  Cristoval,  Mr.  Kroenig,  an  old 
ident  of  New  Mexico,  found  a  nugget  worth  about  one  dollar.  Neiu* 
»  Kio  Colorado  a  silver  mine  was  worked  several  years  ago,  and  Messrs. 
tapie  and  St.  Vrain  mined  silver  ores  from  a  lode  near  the  plaza  San 
itonio.  Last  year  the  Arroyo  Hondo  Mining  and  Ditch  Company,  have 
«ted  a  20-stamp  mill  in  a  very  promising  locality,  about  one-half  mile 
>ve  San  AntOnio.  Their  ditch  furnishes  ample  power  to  proi>el  the 
.Dips,  and  ii8  the  wages  of  Mexican  miners  are  only  one  dollar  per  day 
1  pmvisions,  wood  and  timber  are  very  plentiful  and  cheap,  the  ex- 
ordinary  combination  of  all  the  facilities  for  working  very  low  grade 
» fieems  to  forebode  a  success.  The  mill  is  set  up  but  as  yet  uncovered ; 
»  stamps  weigh  425.  pounds  each,  and  are  propelled  by  a  30^-inch  Lef- 
*8  turbine  wheel.  The  whole  cost  of  the  mill,  including  freights,  has 
nk  80,150.  It  was  manufactured  by  Gates,  of  Chicago.  The  freight 
m  Chicago  to  Arroyo  Hondo  has  been  eight  cents  per  pound,  and 
•m  the  end  of  the  Kansas  Pacific  railroad  to  Arroyo  Hondo,  four 
Its. 

The  hill  out  of  which  the  company  are  digging  their  ore  consists  of 
jnite  and  talcose  slate,  and  is  perfectly  covered  with  float  quartz.  So 
'  they  have  been  working  on  an  immense  surface  slide,  called  "  the 
snk,"  the  quartz  of  which  prospects  very  well,  and  in  which  exceed- 
^y  rich  specimens  showing  free  gold  have  been  found.  Yet  the  result 
s  uof  been  satisfactory,  although  the  cost  of  milling  is  estimated  by 
icien  Stewart,  one  of  the  owners,  to  be  only  80  cents  per  ton.  The 
lies  are  not  yet  sufficiently  ojieued  to  furnish  a  regular  supply  of  pay- 
BT  ore  to  the  mill. 

The  mountains  between  Tiios,  Picuries,  and  Embuda,  contain,  also  gold 
iues  which  have  been  worked  in  former  ye^irs.  The  mountains  and 
ilches  near  Mora  contain  flo^t  quartz  and  gold,  but  are  not  much  pros- 
ctwl.  This  place  is  situate  west  of  Fort  Union,  in  a  very  pleasant 
Hey,  which  abounds  in  water,  timber,  and  grass  lands.  In  all  these 
^-mentioned  districts  the  gold  occurs  free,  and  is  easily  extracted  by 
e  comuidn  stamp-mill  process.  Some  gold  has  been  brought  to  Santa 
i  (luring  the  last  year  from  the  San  Juan,  but  no  x)articulars  could  be 
uned  about  it. 

Silver  has  not  been  produced  in  the  Territory  during  the  last  year, 
though  many  mines  carrying  that  metal  exist  in  its  boundaries.  The 
incipal  silver-bearing  localities  are  the  Organ  Mountains,  the  Cerrillos, 
e  Sundia  Mountains,  the  Madalena  Mountains,  Pinos  Altos,  and  the 
KM  Mountains.  ■  The  two  last  places  have  already  been  described. 
The  Organ  Mountains^  so  called  from  the  immense  clifts^  resembling 
^n  pipes,  which  appear  in  them  in  many  localities,  are  situate  in  the 
athem  part  of  the  Territory,  15  miles  west  of  Las  Cruces,  on  the  Kio 
"ande  del  Norte.  The  valley  of  the  river  at  this  point  is  very  beautiful 
d  fertile,  and  is  known  everywhere  as  the  Mesilla.  A  tri- weekly  stage 
e  between  Santa  ¥6  and  Albuquerque,  and  a  weekly  one  between 
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Albuquerque  and  Mesilla,  connects  this  part  of  the  Territory  with  its 
capital.  The  distance  from  Santa,  Fe  to  Mesilla  is,  acconliiig  totbt 
schedules  of  distances  in  the  office  of  the  genenil  commamliii;;;  tlie  dis- 
trict of  New  Mexico,  270.05  miles.  Tlie  rocks  constituting  the  Organ 
Mountains  are  porphyry,  palaeozoic  metamorphosed  sandstones,  and 
carboniferous  limestone.  The  latter  two  encase  lodes  of  argentifenm* 
galena,  iron  pyrites,  copper  glance,  carbonate  of  copper,  and  the  proflneu 
of  decomposition  of  galena  and  pyrites,  together  with  a  gjingue  of  calca- 
reous spar  and  heavy  spar.  The  lodes  are  generally  of  gO(Ml  width, 
frecpiently  as  wide  as  six  feet,  and  some  of  them  have  be<»n  workwlsoc- 
cessfully  in  former  times.  A  Mr.  Stevenson  is  i^eport^d  to  have  taken 
$20,000  in  silver  out  of  his  Stevenson  Mine.  The  scarcity  of  water  at 
the  mines  and  the  fact  that  the  region  is  unfortunately  very  mneli  ex- 
posed to  the  Apaches,  are  the  principal  impediments  to  snccessfol 
mining. 

The  Stecenson  and  Adelia  mines  have  been  described  by  Professor 
E.  E.  Owen,  and  E.  T.  Cox  has  assayed  some  of  the  ore.  A  specinn?! 
from  the  Stevenson  contained  3G  per  cent,  of  lead  and  1.8  \wt  cai 
of  silver. ' 

The  CerrilloSj  17  miles  southwest  of  Santa  F<^,  contain  many  8ilv» 
bearing  lodes,  which  have  nev^r  been  desc^ribed,  although  they  are  wdl 
worth  it.  They  are  situate  on  an  old  Spanish  grant  Ix^longiiig  to  tfce 
Baca  y  Delgado  family.  The  Cerrillos  ai-e  a  series  of  low  UDdnlating 
hills,  about  six  miles  long  and  three  miles  wide,  and  consist  mostly  of 
granitic  rocks;  a  few  of  them  are  of  volcanic  origin.  Fix)m  a  cone  made 
up  of  basaltic  lava  near  Martin's  ranch,  a  splendid  view  of  the  Old  and 
New  Placer  Mountains  in  the  southeast,  the  Bernalillo  in  the  southwert, 
Santa  Fe  in  the  north,  «nd  the  Jenez  Itange  in  the  west,  is  spread  b^ 
fore  the  visitor.  Through  the  kindness  of  Don  Jos^  Baca  y  Delgado^ 
the  following  mines  could  be  visited  under  his  guidance: 

Santa  Rosa,  discovered  forty  years  ago  by  Al vara<lo,  is  situate  in  <i  smil 
valley  surrounded  by  hills.  The  inclined  shaft  is  50  feet  deep,  but  mostly 
caved  in.  The  lode  is  6  feet  wide,  strikes  north  23^  east,  and  dipsSP 
northwest.  The  walls  are  granite,  and  encase  argentiferous  gsdeni, 
zincblen<le,  iron,  and  copper  pyrites,  in  a  gangueof  hard  quartz.  Abort 
twenty  tons  of  ore  are  lying  on  the  dump.  Cedar  and  pine  are  abaudart 
in  the  neighborhood. 

Minu  Ruelena. — The  lode  consists  of  two  layers  on  the  surface,  one  of 
which  is  three  feet,  the  other  one  foot,  wide.  It  crosses  the  stratiUcatioi 
of  the  country  rock,  (granite,)  strikes  north  15^  east,  and  dips  SO^sootk- 
west.  The  ore  consists  of  galena,  zincblende,  iron  and  copper  pyriteij 
and  the  products  of  decomi)osition  of  these  ores,  all  in  a  gangue  of  quarli 
and  partly  decomposed  feldspar.  The  inclined  shaft  on  thitH^ein  is  19 
feet  deep. 

Minn  del  Tiro  is  situate  on  the  east  side  of  the  Cerrillos,  in  the  Caiiadi 
de  las  Minas.  An  incline  150  feet  and  a  vertical  shaft  100  feet  deeft 
connect  with  extensive  montones  (drifts)  of  over  300  feet  in  length  m 
with  many  chambers.  All  are  filled  with  water.  The  remains  ofii 
old  canoe,  which  was  used  for  crossing  water  in  the  mine,  are  still  tlwm 
These  excavations  were  made  by  the  Jesuits,  probablj  before  1680,  ttd 
the  expense  has  been  estimated  at  $100,000.  Silver  ore  is  visible  u 
large  quantities.  It  consists  Of  the  same  minerals  as  described  in  4^ 
above-named  mines,  but  zinc-blende  is  so  predominant  that  the  on 
was  found  refractory  in  smelting.  The  proper  way  to  work  it  would  ta 
by  chloridizing,  roasting,  and  amalgamation.  Salt  for  thisporpow  cii 
.36  had  in  large  quantities  at  the  salt  lakes  south  of  Santa  ri. 
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Calchihuite  (Turqnois)  is  an  immense  mine,  entirely  caved  in.  It  was 
rtinerly  worked  by  the  Pnehlo  Indians  for  turquoises.  Small  seams  of 
lis  mineral  are  still  visible,  but  it  seems  to  bo  of  an  inferior  kind.  Two 
irge  jjems  from  this  place  are  said  to  have  been  presented  by  the  In- 
ians  to  ( 'harles  V. 

Many  other  mines  and  silver  lodes  were  visited,  but  the  former  were 
oo  mucli  caved  in,  the  latter  too  little  opened  to  admit  of  anything  like 
>reliable  desc^ription.  It  may  be  mentioned,  however,  in  this  connec- 
ioD,  that  an  assay  of  a  specimen  of  very  coarse  galena  from  one  of  the 
Kt-nientioned  veins  gave  a  result  of  76  per  cent,  of  lead,  and  $42  75 
Bver  |>er  ton. 

The  SanfUa  Mountains  are  very  little  prospected.  They  are  situate 
etween  Albuquerque  and  the  New  Placer,  and  contain  many  regular 
ad  well-defined  lodes  of  argentiferous  galena  in  a  gangue  of  calcareous 
Mir.  A  sample  assayed  from  one  of  these  yielded  $33  75  silver  per  ton 
'2,000  pounds. 

The  Madalena  Mountains  are  situate  about  thirty  miles  west  of  Scor- 
^  a  town  on  the  Rio  Grande  del  Norte,  and  one  hundred  and  forty-three 
nth  of  Santa  Fe.  Three  years  ago  a  California  miner  found  a  very 
*h  piece  of  silver  ore  in  these  mountains,  and  subsequent  prospecting 
peilitions  resulted  in  the  disco\/fery  of  many  lodes,  most  of  them  small, 
It  rich  in  copi>er  and  silver.  A  specimen  yielded,  by  assay,  $109  06 
Irer  jwr ton:  others  are  reported  to  have  assayed  as  high  as  $5U0. 
The  Santa  Juliana  lode  is  said  to  be  a  very  large  galena  lode,  which 
fries  $9  \^v  ton  in  silver.  Most  of  the  veins  have  been  but  very  im- 
rfectly  opened,  as  will  be  seen  from  the  following  description  of  the 

B'ou: 
bo  Madalena  Mountain  range  rises  abruptly  from  the  plains  to  a 
ight  of  over  2,000  feet.  It  extends  about  forty  miles  in  a  north  and 
ath  direction,  and  is  on  an  average  three  or  four  miles  wide.  Tim 
incipal  rocks  constituting  it  are  limestones  and  metamorphosed  sand- 
mes.  The  mineral-bearing  veins  are  found  on  the  summit  and  along 
e  western  slope  of  the  range,  the  greatest  number  being  located  on  its 
irthern  end.  Some  of  the  canons  along  the  sides  of  the  mountain  con- 
in  placer  gold,  but  the  quantity  is  insufticieut  for  profitable  working. 
The  WaHhington  lode  is  located  at  the  summit  of  the  range  near  its 
«thern  end,  and  forms  the  crest  for  a  considerable  distance.  It  strikes 
^hwest  and  southeast,  and  dips  about  35^  to  the  southwest.  It 
large  and  well  defined  and  carries  copper,  lead,  silver  and  gold  ores. 
lie  first  named  are  predominant.  The  openings,  so  far,  are  inconsid- 
ftble,  the  deepest  shaft  being  less  than  30  feet. 

The  Chavez^  south  of  the  Washington,  on  the  summit  of  the  range,  has 
iarly  the  atme  strike  and  dip,  and  api)e^.rs  to  be  its  extension.  It  is 
contact  vein  between  the  limestone  and  sandstone,  and  carries  the 
ime  ores  as  the  Washington  ;  the  lead  ores,  however,  predominate. 
The  Santa  Juliana^  at  the  base  of  the  western  slope  of  the  mountain, 
IB  the  same  strike  and  dip  as  the  Chavez.  It  is  a  very  large  vein,  from 
)  to  20  feet  wide,  and  has  been  traced  on  the  surface  for  a  long 
Mance.  It  contains,  principally,  carbonates  of  lead ;  besides  this,  cop- 
er, silver,  and  gold.  The  gangue  is  impregnated  throughout  with  min- 
nli  and  the  vein  is  nndoubtecUy  capable  of  producing  extraordinarily 
ige  amounts  of  ore  wheur  properly  opened.  Good  pine  timber  and 
Aty  of  water  are  close  at  hand  on  every  side,  and  the  acyacent  plains 
neovered  with  a  luxuriant  growth  of  gramma  grass. 
The  HmbMl  is  located  in  a  small  range  of  low,  grassy  hills,  about 
^en  miles  northwest  of  the  Santa  Juliana.    It  strikes  northwest 
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and  southeast,  and  stands  nearly  vertical.  The  vein  is  small  bnt  its  j 
very  stniight  course  can  be  traced  on  the  surface  for  a  long  distance,  j 
The  ores  seem  to  he  formed  by  the  decomposition  of  fahlerz,  and  consist  j 
of  carbonates  of  coi)per.  chloride  of  silver,  &c.  They  are  very  rich  and 
can  be  reduced  by  amalgamation. 

The  Corona  de  Pueblo  has  the  same  sjnke  and  dip  and  carries  the 
same  ores  as  the  Ilubbell.  A  number  of  similar  veins  are  in  the  sjimp 
vicinity,  all  of  which  are  only  slightly  opened.  They  are  situated  in 
the  pa^ss  about  twenty  miles  east  from  the  Rio  Grande.  The  Corona  de 
Pueblo  is  ten  or  twelve  feet  thick,  dips  at  a  slight  angle,  and  carriw 
carbonates  and  copper  glance.  It  has  been  very  imperfectly  ojiened; 
the  shaft,  20  f(»et  deep,  has  not  yet  passed  through  tfie  *vein.  The  ore 
contains  a  small  amount  of  gold  and  silver. 

Al)out  a  year  ago  adobe  furnaces  were  erected  at  some  of  tlie  Mada- 
lena  mines  and  considerable  amounts  of  ore  were  smelted.  The  euta- 
prise  was,  however,  unsuccessful. 

Whenever  railroads  shall  traverse  this  country,  its  mines  will  be  of 
great  value,  as  they  will  possess  then  every  tiacility  for  successful  vort 
ing.  For  present  working  the  ores  are  too  poor  in  the  precious  metals 
to  stand  the  large  cost  of  transj)ortation  for  supplies  and  the  metal. 

The  principal  copper  mines  of  the  "Territory  have  abx»a<ly  l)ecn  d^ 
scribe<l.  Besides  those  already  mentioned,  the  mountains  between  Taos 
and  Moreno,  at  Abiquiu,  Tijeras,  and  Manzano,  may  be  enumerated  an 
localities  rich  in  copper  ores.  The  mines  of  Nacimiento  and  Jemex, 
where  small  seams  of  native  copper  occur  between  layers  of  sandstone, 
have  been  abandoned,  as  have  ftlso  those  of  Tijeras.  Most  of  these 
mines  are  not  likely  to  be  successfid  until  railroad  communicatioD  vith 
the  civiliz<»d  world  is  established. 

Some  of  the  gold  lodes  near  Ileal  del  Tuerto,  however,  inijjht  be 
worked  to  a  pTOfit  even  at  the  present  time  by  extracting  both  gold  and 
copper  by  means  of  the  proper  dressing  and  smelting  works.  There  is 
so  much  gold  ore  carrying  a  large  percentage  of  copper  found  at  th«« 
mines,  that  a  very  successtul  business  could  be  done  on  that  Iwsia,  es- 
pecially as  the  anthracite  c^al  of  the  vicinity  furnishes  a  verycbe^ 
and  convenient  fuel. 
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CHAPTER  LIX. 

COAL  AND  IRON  ORES. 

The  occurrence  of  anthracite  coal  in  workable  beds  in  the  wcsteri 
Territories  near  the  gold  and  silver  districts  is  of  such  great  iniiwrtamf, 
that  I  cannot  conclude  this  report  on  New  Mexico  without  giving  a  de- 
tailed description  of  the  anthracite  mines  at  the  Old  Placer  MouutaiD& 
They  are  situated  near  the  northwestern  foot-hills  of  that  range,  abort  1 
twenty-three  miles  southwest  of  Santa  F<5,  and,  respectively,  four  and 
one-half  and  six<  miles  from  the  mining  town  of  Real  de  Dolores. 

It  is  well  known  that  anthracite  beds  occur  in  almost  all  fonni- 
tions.  though  they  are  mostly  found  in  the  older  rocks  of  the  lwla^. 
ozoic  era,  and  always  in  localities  wherb  these  rocks  have  either, 
been  considerably  disturbed  by  eruptions  and  upheavals  subsequent 
to  the  deposition  of  those  stratii,  or  where  hot,  molten  masses,  thooj:^ 
they  have  not  disturbed  the  original  stmtitication  of  the  neighboring 
rocks  to  any  considerable  extent,  have,  at  a  former  {leriod,  exerted 
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tamorphosiDg  influences  on  them.  Thus  the  fact  has  been  satis- 
torily  estiiblished  in  many  coal  beds  of  great  extent,  tliat  they  may 
one  locality  consist  of  a  true  anthracite,  while  in  another  locality, 
lote  from  the  causes  of  metamorphism,  the  same  beds,  determined 
such  by  the  inclosing  strata  and  the  fossils  found  in  them,  may  con- 
Q  bituminous  coal,  or  even  lignite. 

In  entirely  analogcms  case  is  presented  by  the  anthracite  beds  of  the 
u:er  Mountains. 

Tnie  anthracite  has  a  si)ecific  gravity  of  1.4  to  1.7,  it^  hardness  is 
f.5,  and  it  contains  85  to  93  i)er  cent,  of  fixed  carbon.  Volatile 
tter  after  drying,  3  to  6  i)er  cent.  It  is  amorphous,  of  conchoidal 
ctui-e,  brittle,  ^as  a  sub-metallic  luster,  iron-black  to  grayish  and 
iwuish-black  color,  and  when  pulverized  forms  a  black  powder.  It 
lites  with  diflBculty  and  at  a  high  temperature,  but  when  ignited  pro- 
ses an  intense  heat  The  coal  from  the  coal  mines  to  be  described  in 
i  following,  present^b^ll  these  qualities,  and  there  is,  coust^quently,  no 
ibt  that  it  is  really  anthracite. 

Vt  present,  two  mines,  one  and  one-half  miles  distant  from  each 
ler,  are  opened  by  the  New  Mexico  Mining  Company. 
i  wagon  road  leads  from  Real  de  Dolores  in  a  northwestern  direction 
mud  the  foot-hills  of  the  Old  l^lacer  Mountains  to  the  new  anthracite 
ne.  Before  reaching  the  mine,  the  road  leads  through  a  ravine  parallel 
those  where  the  coiU  bed  is  exposed  and  about  250  yards  distant  from 
un.  Here  the  outcropping  rocks  consist  of  nearly  horizontal  layers 
massive  sandstone,  which  is  covered  with  an  overflow  of  porphyry, 
dike  of  the  same  rock  is  found  on  the  lower  side  of  the  croppings  of 
e  Cunningham  gold  mine,  from  where  it  has  been  traced  with  slight 
:erruptions  over  six  miles  to  the  old  anthracite  mine,  forming  a  cap 
the  massive  sandstones  of  the  coal-bearing  formation.  The  new 
oes  are  situated  at  the  junction  of  two  small  ravines,  forming  a  lai*ger 
e,  which  descends  gradually,  first  in  a  northeastern,  then  in  a 
ffthern  direction  toward  Galisteo  Ci'eek,  two  and  one-half  miles  dis- 
Dt  from  the  mines.  The  lower  wall  of  the  coal  bed  is  ne^irly  level 
ith  the  bottom  of  the  arroyo,  and  as  the  dip  is  about  15o  southeast, 
wanl  the  ravine,  the  position  of  the  bed  is  certainly  an  exceedingly 
vorable  one  for  opening  and  working.  It  has  been  opened  in  two 
fferent  localities,  on  the  eastern  side  of  the  south  branch  of  the  ra- 
ne  at  the  junction  of  the  two  smidler  ones,  and  on  the  western  side  of 
»e  same  branch  about  50  feet  south  of  the  first  opening.  The  first  one 
'Hows  the  dip  of  the  bed  for  a  distance  of  al)out  35  feet ;  the  whole 
tdine,  5  feet  high  by  5  feet  wide,  is  excavated  in  solid  anthracite,  and 
iows  the  bed  to  be  of  great  regularity.  The  following  strata  accom- 
uiyiug  this  coal-bed  are  exi)osed  to  view^  in  this  loctdity  from  the  bot- 
m  of  the  ravine  to  the  top  of  the  hill : 

irbonaceoiiB  shales 1  foot 

itbraeite 5  feet 

tft)ODac4*oa8  sbales 1  foot 

dniatt^  clay 4  feet 

u&iiiat<Hl  argillaceoas  sandKtone,  coutaiDiDg  foAHils 25  foot 

MMve  MiDdstone 100  feet 

In  the  second  locality  the  coal  is  opened  bj-  three  tunnels,  two  25  feet 
ng  and  one  40  feet  long,  showing  the  same  strike  and  dip  of  the  bed 
lOie  incline.  The  anthracite,  however,  is  only  4  feet  thick,  while  the 
lickness  of  the  shale  varies  from  3  to  4  feet. 

About  280  tons  of  coal  have  been  taken  from  this  mine.  It  shows  all 
le  qualities  of  a  true  anthracite,  contains  87.5  per  cent,  of  fixed  car- 
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bon,  and  when  burning,  sliows  only  the  short,  blue  flame  of  carbonic 
oxide.  The  ateani-boiler  of  the  engine  propelling  the  New  Mexico  Min- 
ing  Company's  stamp  mill  has  been  successfully  heated  by  it.  A  htm. 
dred  pounds  brought  to  Santa  Fe  were  used  by  Mr.  Bniekuer  in  hU 
assaying  furnace,  in  order  to  test  the  heating  power  practically.  He 
found  that  a  white  heat  was  reached  in  a  very  short  time,  and  tbatthw 
heat  lasted  about  three  times  as  long  as  that  produced  by  an  er|nal 
weight  of  charcoal.  As  the  material  does  not  coke  in  th^  least,  it  i« 
evident  from  this  test  that  it  is  perfectly  adapted  to  use  in  blast  far 
naces,  though  it  will  require  a  higher  pressure  of  blast  ou  account  of  its 
density,  than  charcoal  or  coke.  As  far  as  its  applicxition  for  all  practi- 
cal puii>oses  is  conoerne<l,  it  is  undoubtedlj^  fully  equsU  to  Pennsylvania 
anthracite  and  really  the  best  fuel  discovered  so  far  in  the  West. 

The  se(;ond  coal  mine  is  situated  about  one  and  one-half  mile  south- 
west  of  the  one  just  describe<l.  Between  the  two  mines  exists  a  l)edof 
excellent  iire-clay,  some  of  which  was  tested  byiMr.  Bruckner,  in  Santa 
Fe.  He  made  a  scoritier  out  of  it  ami  smelted  le^d  and  borax  iu  it  in 
the  hottest  anthracite  tire.  It  neither  cracked,  nor  was  it  attacked  ii 
the  least  by  the  flux,  so  that  this  test  sx)eaks  well  for  its  use  as  fireproof 
material  in  furnaces. 

Between  the  tire-day  and  the  following  sandstone  stratum  a  bed  of 
iron  ore  is  found.  Both  carbonate  of  iron  and  hematite  are  present 
Ores  of  this  kind  as  well  as  boulders  of  magnetic  iron  ore  and  la^jrcd^ 
posits  of  the  same  abound  in  the  mountains  of  the  Old  and  New  Placer. 
Thousands  of  tons  of  large  boulders  of  great  purity  cjau  be  collected, 
for  instance,  near  the  old  anthracite  mine,  away  from  the  different  ex- 
tensive deposits  of  magnetic  iron  ore,  which  occur  in  the  same  localitj. 

The  second  anthracite  mine,  simken  of  above,  is  opened  by  a  tuunel  90 
feet  in  length  driven  into  the  coal  l>ed  near  the  entrance  of  a  steep  n- 
vine,  the  sides  of  which  are  nearly  perpendicular.  It  is  started  neartbe 
bottom  and  on  the  west  side  of  this  ravine,  rising  with  the  dip  of  the 
strata,  which,  as  in  the  locality  spoken  of  flrat,  is  15o  to  the  east.  The 
following  succession  of  stnita,  commencing  at  the  bottom  of  the  ravine, 
is  visible : 

Anthracite  2  feet ;  slate,  10  inches,  diminishing  toward  the  breast  of 
the  tunnel;  anthmcite  1  foot  (>  inches ;  altenmting  layers  of  shale,  iron 
ore  and  sandstone  varying  from  5  to  0  inches  in  thickness;  laminated 
argillaceous  sandstone,  containing  fossils ;  and  12  feet  of  massive  sand- 
stone, overflowed  by  fe]si>athic  poiphyry.  The  latter  rock  forms  theeart 
bank  of  the  ravine  from  top  to  bottom.  About  100  tons  of  antbracite 
of  an  excellent  <piality  have  been  taken  out  and  are  lying  on  the  dumpi  \ 
Long  exposure  to  the  atmosphere  through  summer  and  winter  have  not  j 
altered  its  compactness  in  the  least.  It  is  of  jet  black  color  and  eon-  | 
tains  88  per  cent,  of  flxed  carbon  and  5  per  c^nt.  of  ashes  of  a  briek-red  ' 
color.  5 

Although  roving  bands  of  hostile  Xavjyoes  visit  this  locality  somf  ] 
times,  and  even  have  their  usual  camping  place  at  the  coal  uiiue,  the  :' 
splendid  opportunity  oftered  liei*e  for  procuring  a  cheap  and  superior 
fuel  for  the  suri'ounding  mining  districts  will  undoubtedly  be  moA»  ex- 
tensively made  use  of  ver^*  soon.  For  those  who  intend  the  erection  of 
met^dlurgical  and  especially  smelting  works  for  the  beueflciation  of 
the  more  rebellious  gold  and  silver  ores,  and  also  for  copi>er  and  iron 
smeltitig  establishments,  the  oi*currence  of  these  anthracite  l)edsisof 
the  utmost  importance,  and  will  no  doubt  be  duly  appreciatciL 

At  the  south  side  of  tlu^  Old  Placer  Mountains,  at  a  distance  of  ten 
miles  from  the  above  described  coal  beds,  an  authnicite  vein  has  been 
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lened  in  the  second  arroyo  east  of  the  rancho  near  the  spring  on  the 
mmI  from  Taerto  to  Dolores.  There  are  two  pits  of  a  depth  of  abont  G 
et  The  first  one  shows  the  following  section :  Shale  2  feet,  anthrn- 
te  10  inches,  sbale  8  inches,  anthracite  2  feet.  The  strata  course  north 
P  east  and  dip  75^  northwest.  The  second  pit  is  located  within  100 
«t  from  the  first,  and  contains  odIj  a  six-inch  seam  of  coal,  which  con- 
uns  a  great  deal  of  sulphur. 

Another  coal  bed  is  exposed  near  Galisteo  Creek,  but  as  the  locality 
Kdd  neither  be  visited  nor  a  specimen  procured  from  it^  its  nature  and 
le  quality  of  the  coal  could  not  be  determined.  Indications  of  coal 
il  are  ssiid  to  exist  here,  as  well  as  two  miles  north  of  Santa  Fe, 
here  a  layer  of  coal  mixed  with  iron  pyrites  occurs. 
Of  the  many  different  localities  where  coal  veins  crop  out  in  the  Ter- 
tory,  1  will  only  mention  the  following:  On  the  reservation  of  the 
lieblo  Indians  near  Taos,  at  the  foot  of  the  Pueblo  Mount^iins ;  in 
le  Raton  Mountains,'-«>n  the  Yermejo  River  near  Maxwell's,  where 
le  biHls  are  G  feet  thick ;  on  the  Purgjitoire  River,  near  Las  Vegas,  at 
3e  Rio  Puerco,  in  the  San  Mateo  Mountains,  and  in  numerous  places 
•«t  of  Fort  Wingate ;  a  large  bed  exists  near  Fort  Craig,  (San  Pedro.) 
[o6t  of  these  beds  have  been  ably  described  by  Dr.  John  L.  Leconte  in 
is  notes  on  the  geology  of  the  survey  for  the  extension  of  the  Union 
'iacific  railroad,  eastern  division,  from  the  Smoky  Hill  River  to  the 
lio  Grande,  Philadelphia,  1868. 

Coal  has  been  us^  to  a  very  limited  extent  so  far.  The  Yermejo 
■d  San  Pedro  coal  are  used  for  blacksmithing ;  the  latter  also  for  do- 
Mttic  purposes  at  Fort  Craig.  The  anthnicite  from  the  Old  Placer, 
;  has  already  been  stated,  is  used  for  the  heating  of  a  steam  boiler. 
r«iie  of  the  new  Mexico  coal  has  so  far  been  used  for  metallurgical 
uposes,  although  some  of  it  is  very  well  adapted  to  such  use.  No 
lliempt  has  ever  l>een  made  to  smelt  iron,  although  ores  exist  in  great 
iNUidance  and  of  great  purity  in  the  immediate  vicinity  of  anthi*acite 
oal  and  contiguous  to  fire-clays  and  limestone. 

Iron  ores  occur  in  beds,  and  as  fioat  boulders  in  the  form  of  carbonate 
nd  hematite  in  the  coal  measures ;  as  magnetic  iron  ores  the^^  accom- 
•ttoy  the  gold-bearing  formation.  Every  gulch  and  river  in  this  form- 
tkHi  contains  magnetic  iron  sands,  the  ^^  marmaje"  of  the  Mexicans ; 
ad  pebbles  and  l^uldcrs  of  great  purity,  the  "  tepurtite,'^or  ''la  guia 
Id  oro,"  of  the  native  miner.  Large  lode^  of  it,  with  huge  croppings, 
ii«  foaud  together  with  gold  veins  atthe  Moreno  Mines,  (NacitaGulchj) 
it  the  south  side  of  the  Old  Placer  Mountains  the  Mammoth  lode  con- 
ains  such  ore ;  in  the  New  Placer  Mountains  east  of  Tuerto  are  very 
'extensive  croppings  of  pure  magnetite ;  and  immense  quantities  of  it  exist 
U  the  Hanover  copi>er  mines  near  Pinos  Altos,  while  a  large  lode  of 
9^calar  iron  ore  has  l>een  found  of  late  near  Embudo  (between  Taos 
uid  Santa  F6.) 

The  following  resume  of  the  ores  and  minerals  found  in  the  Territory 
ff  Sew  Mexico  up  to  the  present  time  speaks  well  for  its  resources : 
L  Gold. — 1.  Placer  gold,  accompanied  by  magnetic  iron  Siinds,  occurring 

in  all  streams  and  gulches  near  quartz  lodes.    2.  Gold  in  (inartz  lodes, 

in  white  and  blue  quartz  with  magnetic  iron  ore,  oxide  of  iron,  iron 

Eyrites,  manganese,  malachite,  azurite,  coi>per  pyrites,  galena,  and  zinc- 
lende. 
D,  Silrer. — In  argentiferous  galena,  zinc-blende,  iron  and  copper  py- 

ntes,  malachite,  and  azurite,  in  fahlerz  and  grey  copper  oix\ 
Ul.  Lead  otm.— Carbonate,  suliihuret  of  lead,  &c. 
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IV.  Copper  ores. — ^Native  copper  in^^iver  beds  and  lodes,  red  oxide,  mala- 
chite, azurite,  copper  pyrites,  copper  glance,  variegated  copper. 

V.  Manganese. — Binoxide,  oxide,  silicate,  and  carbonate  of  maugauese. 
YI.  Iron  ores. — Carbonate,  hematite,  specular  iron,  magnetite. 

VII.  Coal. — ^Anthracite,  bituminous  coal. 

VIII.  Salt. — In  salt  lakes  and  springs. 

IX.  Preciaus  stones. — Garnets,  turquois,  opal. 

X.  Quicksilver. 

XI.  Soda. 

XII.  Oifpsum^  limej  cementy  sulphury  svlphuret  of  irouy  ckrontie  iron,  etc. 

CONCLUSION, 

It  is  difficult  for  the  uninitiated  to  understand  why  the  Territory  of 
New  Mexico,  with  all  her  resources,  produces  so  very  little.  Yet  there 
are  several  reasons  which,  so  far,  have  prevented  the  rapid  progress  tliis 
part  of  the  country  should  be  expected  to  make. 

At  the  head  of  the  list  stands  the  apathy  of  her  own  inhabitants. 
There  are  about  90,000  native  Mexicans  and  Indians,  3,000  persons  bon 
in  the  States,  and  about  9,000  foreigners  in  the  Territory.    The  largw 
part  of  the  Americans  and  foreigners  have  found  profitable  employment 
under  the  government  or  in  meix^antile  pursuits,  and  the  Mexicans  are 
generally  very  poor  and  content  to  earn  enough  for  the  bare  mainten- 
ance of  their  lives  by  cultivating  the  soil.    The  hostility  of  the  Indians 
is  a  great  drawback,  and  the  military  authorities,  as  well  as  the  Indian 
commissioners,  have  so  far  been  ineffective  to  stop  the  depredations  of 
the  red  man.    Immigration  only  can  overcome  these  evils,  and  that  is 
greatly  hindered  by  the  prairie  wilds  and  long  distances  without  rail- 
road communication  which  separate  the  Territory  from  the  States. 

Sooner  or  later,  however,  it  will  be  known  that  New  Mexico  need  not 
shrink  from  a  comparison  with  her  sister  Territories ;  none  of  them  sur- 
pass her  in  natural  resources  and -riches,  and  many  of  them  stand  be- 
low her  in  the  scale. 
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lie  following  letter  was  addressed  to  me,  at  my  request,  by  Hon.  E. 
)anue,  of  White  Pine  County,  Nevada,  a  gentleman  who  formerly 
ded  in  Humboldt  County,  and  whose  legal  knowledge,  as  well  as  his 
;  familiarity  with  the  conditions  of  title,  etc.,  of  mines  on  the  public 
is,  entitle  his  views  to  the  most  respectftil  consideration : 

Washington,  D.  C,  December  20, 1869. 

►EAK  Sib  :  You  have  asked  me  to  state  what  I  have  observed  with 
ird  to  the  workings  of  the  national  mining  law — ^how  it  is  liked ; 
it  faults,  if  any,  are  found  with  it;  and  what  improvements,  if  any, 
proi)osed ;  and  to  embody  in  the  form  of  amendments  such  sugges- 
s  as  I  have  met  with  as  seem  worthy  of  approval, 
hesitated  long  before  promising  any  compliance  with  the  last  request, 
experience  in  mining  codes  having  taught  me  that  while  it  is  easy 
oint  out  defects,  the  cure  for  them  requires  great  time,  thought,  and 
!,  combined  with  a  knowledge  of  the  subject  difficult  to  attain.  1 
disposed  to  be  grateful  for  the  benefits  secured  by  the  act  in  ques- 
,  and  to  look  with  distrust  upon  any  attempt  to  supplant  it  with  a 
e  elaborate  code,  fearing  that  to  open  the  subject  again  might 
eril  advantages  already  gained ;  but  when  I  came  to  understand 
r  position  better — when  I  saw  that  you  were  as  anxious  as  any  of 
miners  could  be,  to  preserve  the  most  popular  features  of  the  law 
Qjiaired,  and  only  sought  to  add  to  the  efficiency  of  the  act  by 
ndments  with  regard  to  details,  which  it  is  universally  admitted  the 
general  draught  of  the  law  did  not  cover,  I  felt  bound,  of  course,  to 
nothing  I  coidd  to  aid  in  the  matter.  It  is  only  by  a  free  inter- 
ige  of  sentiment  on  the  part  of  all  who  are  affected  by  the  law,  that 
information  can  be  obtained  which  is  necessary  to  enable  any  one 
raught  general  provisions  which  will  be  applicable  to  the  vast  extent 
oantry  sought  to  be  brought  within  the  operation  of  the  act.  My 
irvations  have  been  confined  chiefly  to  silver  mining  in  the  State  of 
ada,  yet  it  is  with  great  diffidence  I  venture  some  suggestions  as 
libly  l)eing  applicable  to  that  branch  of  mining  within  even  that 
parati vely  limited  area.  How  they  would  affect  California,  Colorado, 
^ew  Mexico,  Arizona,  Oregon,  or  Idaho,  Montana,  Washington,  Wyo- 
§^,  or  Dakota,  in  silver  mining  alone,  to  say  nothing  of  gold,  cinna,- 
or  copper,  wbich  the  law  also  covers,  is  more  than  I  can  tell.  There 
great  probability,  also,  that  we  will  before  long  acquire  jurisdiction 
•  the  Mormon  Territory  of  Utah,  when  further  modifications  in  the 
may  be  necessary.  If  we  had  a  full  discussion  of  this  subject  irom 
difierent  regions  mentioned,  we  might  then  hope  to  educe  some  gen- 
principles  applicable  to  all.  We  cannot  expect  a  satisfactory  law 
i  day.  If  we  succeed  in  getting  a  good  one  after  ten  years'  careful 
k,  we  shall  be  fortunate  indeed. 

BETBOSPECT. 

i  great  many  persons  feel  that  what  they  call  interference  in  this 
>ject  byCongres8|  is  somewhat  in  the  nature  of  an  infringement  upon 
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established  rights.  A  slight  re\iew  of  tlie  status  of  the  ease  msiycnsj-' 
such  persons  to  look  upon  the  matter  in  a  different  light.  Uij  to  thi- 
year  1H06,  we  had  no  general  law  on  the  subject  of  miuing,  nor  any 
official  dechiration  as  to  what  policy  the  government  intended  to  pursut 
with  regard  to  the  precious  metals  in  its  soil.  The  general  policy  of 
nations  had  been  to  reserve  these  treasures  as  jura  regaliay  Jiiul  thus 
treat  them  as  the  special  propei'ty  of  the  sovereign,  to  be  mined  under 
such  reguhitions  as  might  from  time  to  time  be  ordained ;  to  be  heeDseiL 
U^ised,  or  granted,  as  might  at  any  time  be  thought  best.  In  older  tiinr^. 
when  all  authority  was  conc^jntrated  in  a  single  sovereigii,  who  could 
(piickly  adopt  and  easily  -enforce  any  policy  he  pleased,  it  is  easy  to  see 
how  a  system  wliich  furnished  so  convenient  a  means  of  revenue  wax 
eagerly  establishecL  But  the  discovery  of  our  precious  metals,  in  quan- 
tity worth}'  of  national  consideration,  came  in  the  midst  of  great  excite- 
ment, right  after  the  Mexican  war ;  the  mines  were  in  a  distant  region, 
and  before  the  government  was  able  to  acquire  any  definite  knowledge 
of  the  extent  of  the  deposits,  hundreds  of  thousands  were  engaged  in 
working  them.  To  determine  upon  a  governmental  policy  in  the  mat- 
ter, required,  not  the  will  of  a  single  sovereign,  but  the  concerted  actkn 
of  some  hundred  members  of  Congress,  to  whom  the  subject  was  new 
and  the  information  thereon  scanty  and  difficult  to  obtain.  As  a  natural 
consequence,  nothing  was  done  at  that  time.  The  nltimate  rights  of 
the  government,  it  was  argued,  were  sate.  They  coiUd  be  asserted  it 
any  time.  Meanwhile,  the  people,  finding  some  law  necessary,  beganto 
make  ix^gulations  for  themselves.  Whenever  a  number  of  miners  found 
themselves  working  together  in  a  certain  locality,  they  called  a  meeting; 
organized  a  mining  district,  established  its  bounds,  defined  the  extent  of 
ground  each  man  might  hold,  and  fixed  the  amount  of  work  he  should 
do  iwr  month,  or  per  year,  to  retain  it.  They  enforced  these  roles  rirf 
armis  at  first.  Verj'  soon  the  courts,  in  the  absence  of  other  laws,  and 
finding  these  codes  well  suited  to  the  cases  coming  before  them,  adopted 
them  as  the  rule  of  judicial  decision.  The  system  thus  instituted  in 
California,  gradually  sprciul  to  the  adjoining  States  and  Territories.  It 
had  some  imi)erfe^tions ;  it  gjive  no  absolute  title  to  the  mine.  If  a 
man  left  his  district,  he  was  liable  to  find  the  law  of  tenure  chanfied 
and  his  claim  "jumi)etl''  on  his  return;  but  on  the  whole,  the  mioen 
preferred  to  let  the  system  stand  rather  than  ask  any  aid  from  Congieft 
AU  they  wanted  from  the  government  was  uniformity  and  stabiUty  of 
tenure,  "with  the  right  to  purchase  the  absolute  title  when  their  labor 
had  demonstrated  the  value  of  the  claim ;  but  they  feared  to  agitate 
that  question,  lest  the  price  should  be  placed  at  a  figure  beyond  their 
reach,  and  so,  by  common  consent,  they  kept  verj-  still  on  this  jwint. 
and  worked  away  under  the  let-alone  policy  of  the  government 

NEW  POLICY  PROCLAIMED. — THE  GOVERNMENT   ASSERTS  ITS  BIOHT& 

For  nearly  twenty  years  the  government  had  quietly  looked  on  at  oB 
this  work  of  the  miners,  saying  nothing,  not  knowing  what  to  nr. 
Kobody  was  complaining.  Millions  of  dollars  were  rolling  into  the  gttA 
cities  of  the  East  every  month,  trade  increasing,  manufactories  thiirinft 
and  everything  seemed  to  be  working  well  enough  witiioat  the  needtf 
interference.  But  now  came  a  great  difiiculty.  The  government,  fir 
the  first  time  in  many  years,  began  to  be  pressed  for  money.  It  had jotft 
emerged  from  a  great  war;  was  burdened  with  an  enormous  debt :  hetvT 
taxes  were  levied,  and  still  the  ti*easury  was  empty.  Suddenly  theiv 
rose  a  party  in  the  East  with  the  cry,  **Sell  the  mines!  thejll  pay  the 
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eht  I"  The  thing  took.  Bills  were  introduced  in  both  houses  of  Con- 
Tess  immediately.  I  do  not  remember  the  details  of  the  bills,  but  I 
nderstand  the  main  feature  was  to  put  the  mines  up  at  auction  and  sell 
0  the  highest  bidder.  This  principle  was  particularly  oclious  to  the 
liners,  and  roused  their  indignation  to  the  highest  pitch.  At  a  tre- 
ifndous  Siicrifice  of  life  and  health,  of  the  comforts  of  homo,  and  the 
pleasures  of  civilization,  the  vast  regions  of  the  far  West  hiid  been  ex- 
ilore<l,  and  these  mines  discovered  and  made  valuable  by  the  labor 
•«towe<l  upon  them.  It  was  notorious  that,  as  a  class,  the  miners  were 
•oor.  They  had  sent  forth  millions  ui>on  millions  to  quicken  the  pulse 
f  tnide,  but  received  in  exchange  only  the  necessaries  of  life,  which 
rere  quickly  consumed ;  while  the  gold  produced,  and  the  profits  on 
be  articles  consumed,  were  both  gathered  to  the  money  centers  of  the 
last.  To  sell  the  mines  as  they  then  existed  to  the  kings  of  these 
enters,  as  the  highest-bidder  plan  would  necessarily  do,  would  have 
«en  to  sell  them  not  only  the  bare  title  to  the  mines,  but  also  the  lives 
nd  the  labor  that  had  been  sacrificed  to  make  those  mines  what  they 
rere.  If  the  sentiment  in  other  regions  on  this  question  was  similar  to 
Ittt  in  Nevada  at  the  time,  1  do  not  exaggerate  at  all  when  I  say  that 
to  such  law  could  ever  have  been  enforced.  Fortunately,  the  mining 
Bterest  was  ably  represented  in  Congress,  led  by  Senators  Stewart  of 
Nevada  and  Gonness  of  California,  both  thorough  masters  of  the  sub- 
Bct.  They  grappled  the  question  with  all  their  power,  knowing  it  was 
L  matter  of  life  or  dedth  to  the  regions  they  represented,  and,  after  a 
lesperate  struggle,  defeated  the  highes^bidder  plan,  and  achieved  a 
complete  victor^'  for  the  principles  most  anxiously  desired  by  the  miners, 
unnely,  the  recognition  of  their  mining  laws,  and  the  right  of  the  dis- 
wrerer  of  a  mine  to  purchase  the  title  from  the  government  at  a  reason- 
lUe  price.  No  matter  how  defective  the  bill  may  be  in  detail ;  no  mat- 
ser  how  many  points  it  leaves  entirely  untouched ;  the  miners  ^vill  ever 
3e  grateful  for  its  passage,  for  in  that,  to  them,  memorable  session,  it 
WMi  not  a  question  of  detail  nor  perfection,  but  a  struggle  between  two 
^reat  conflicting  principles,  and  the  policy  desired  by  the  miners  pre- 
ndlecL  Still,  we  must  remember  that  the  quartz-mining  interest  is  yet 
a  its  infancy.  It  has  not  had  twenty  years'  growth  yet,  and  it  is  an 
Indnstry  which  a  thousand  years  of  exploitation  will  not  exhaust.  It 
bdiooves  ns,  then,  to  elaborate  our  mining  code  with  the  utmost  care ; 
t»  give  it  the  greatest  attainable  perfection  of  detail,  and,  at  the  same 
time,  to  generously  enlarge  its  scoine  until  every  branch  of  mining  in- 
dustry receives  the  fullest  protection  it  is  possible  to  afford. 

HOW  THE  LAW  IS  BEGAEDED. 

Gregory  Yale,  in  his  excellent  work  on  Mining  Claims  and  Water 
iKghts,  who  may  doubtless  be  taken  as  expressing  the  general  feelings 
in  CaUfomia,  says  of  the  law :  "As  the  initial  act  to  the  legislation 
^ich  most  necessarily  follow,  it  is  more  commendable  as  an  acknowl- 
€dnnent  of  the  justice  and  necessity  which  dictated  it,  and  for  its  ex- 
peaiency  as  a  means  to  the  advancement  of  the  Stato  and  nation  than 
iorthe  perfection  of  its  provisions,  or  their  exact  adaptation  to  the 
•eoomplishment  of  the  obji^ct  intended." 

'  Kr.  Yale  hastens,  however,  to  deprecate  unfriendly  criticism  of  the 
W  on  this  score,  acknowledging  that  more  was  done  at  the  first  stroke 
ttin  we  had  reason  to  expect.  So  far  as  I  have  been  able  to  judge  of 
tte  sentiment  of  Nevada,  the  only  place  where  I  have  had  an  opporta- 
^  of  examining  the  operation  of  the  law,  it  is  much  more  favorable 
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than  that  expressed  by  Mr.  Yale.  ^N'evada,  unlike  California,  had  no 
long  line  of  decisions  recognizing  the  validity  of  her  district  lawn;,  in 
the  so-called  "outside  districts"  of  i^evada,  these  laws  generally  pro- 
vided for  forfeiture  and  relocation  of  claims.  An  immense  aiiiotmtof 
relocating  had  been  done,  but  the  validity  of  such  action  was  not  yrt 
judicially  established.  Capital  was  afraid  to  buy  either  the  old  or  the 
new  title.  All  was  uncertainty  and  confusion,  mines  uuworked,  mioen 
i<lle,  capital  standing  aloof.  This  act  at  once  restored  order,  certainty, 
and  confidence,  in  such  regions,  by  reason  of  the  provisions  of  sectiott 
one,  which  recognized  the  binding  force  of  local  rule^  and  customs.  A 
relocation  made  in  accordance  witli  the  laws  of  the  district  became  at 
once  of  as  much  value  as  though  it  had  been  the  original  title:  i)eopk 
knew  where  they  stood;  cai)ital  was  iuve^sted  with  safety,  and  immy 
districts  sprang  into  new  life,  directly  under  the  oi)eration  of  this  s^ectioi 
of  the  law.  While  this  much  must  in  candor  be  said  of  the  first  SK-tian, 
it  is  also  true  that  while  the  principle  of  granting  patents  for  mioei 
is  peculiarly  welcome  to  the  miners,  the  manner  in  which  this  priuriph 
is  applied  in  the  other  sections  has  been  so  objectionable  that  very  few 
applications  for  patents  have  been  made,  except  in  the  comparatively  few 
crises  where  the  restriction  of  the  grant  to  a  single  vein  in  tbe  aiu 
claimed  made  no  difference  to  the  owners,  from  the  fact  that  no  otber 
vein  was  supposed  to  exist  in  their  area  besides  the  one  for  which  t 
patent  wa«  avsked.  This  matter  will  be  more  fully  set  forth  undertime 
fourth,  in  that  portion  of  this  letter  where  the  objections  to  the  law  are 
separately  treated. 

WUAT  FAULTS  ABE  FOUND  AVITH  THE  LAW. 

The  o\)jections  to  the  present  law  are  numerous,  but  the  following 
may  be  considered  as  the  most  important: 

1.  ]Sot  fixing  the  size  of  the  tract. 

2.  Allowing  piratical  locations  to  be  made  in  the  immediate  \1dnitj 
of  bona  fide  claims. 

3.  Permitting  later  locations  within  250  feet  of  the  center  of  an  oM 
location,  to  prevent  the  lateral  extension  of  such  old  claim  to  the  fiiD 
width  of  250  feet  each  side  of  said  center. 

4.  Restricting  the  patent  to  one  vein  in  the  first  instance,  and  not 
allowing  a  patentee  to  purchase  other  veins  found  iu  his  area  withoit 
the  formality  and  expense  of  a  new  patent. 

5.  Not  providing  for  the  disi)osition  of  bodies  of  outlying  ore  oftei 
found  near  a  productive  vein,  but  which,  strictly  speaking,  are  not! 
part  of  it. 

0.  Not  determining  in  cases  where  two  veins  cross  in  depth  who  shall 
have  the  ore  in  the  space  of  intersection. 

7.  Not  determining  in  causes  whei'e  two  veins  unite  in  depth  and  b^ 
come  one,  how  the  same  shall  be  held  below  the  point  of  union. 

8.  Granting  patents  befoi^  work  enough  is  done  to  determine  ttB 
width  and  coursi*  of  the  veiu. 

0.  Not  pi-oviding  for  a  uniform  condition  of  tenure  of  possMUT 
claims. 

10.  Not  providing  for  greater  safety  of  district  recoids. 

11.  Not  providing  some  mode  to  settle  the  question  whether  a  miiMnl 
deposit  proposed  to  be  patented  is  a  veiu  or  only  a  depositi  and,  in  eM0 
it  be  merely  a  deposit,  not  limiting  the  patentee  thereof  to  the  an* 
granteil. 

12.  Not  extending  the  law  to  placer  mines^  river  diggings,  gi*^ 
claims,  and  cement  depo&ita. 
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13.  Not  providing  a  mining  school  and  surveying  fund. 

14.  Not  preventing  rascals  from  floating  a  location  originally  placed 
m  a  worthless  claim  to  some  new  discovery  of  greater  value. 

15.  Allowing  the  register  to  publish  the  notice  for  a  patent  at  such 
loet  to  the  claimant  as  the  register  and  printer  may  choose  to  agree 
ipon,  instead  of  permitting  the  claimant  to  make  his  own  bargain  for 
£at  service. 

10.  Not  prohibiting  mere  extensions. 

WHAT  REMEDIES  ARE  PROPOSED  FOR  THESE  DEFECTS. 

In  your  report  for  1808,  you  suggest  remedies  for  most  of  these  objec- 
ioDS.  I  wiU  take  up  the  objections  one  by  one,  and  place  by  the  side 
if  each  the  remedy  proposed.  This  arrangement  will  have  two  advan- 
■ges: 

First.  All  who  choose  can  then  see  exactly  what  objection  is  made. 
]f  it  be  too  strong  for  some  regions  or  not  broad  enough  for  others,  par- 
"»  resident  therein  can  enlarge  or  modify  them  acconlingly. 

Second.  If  the  form  of  the  objection  be  satisfactory,  parties  interested 
judge  of  the  propriety  of  the  remedy  proi>osed  and  acquiesce  or 
■uuest  improvements,  as  the  case  may  be. 

Ke  general  principles  of  the  existing  law  are  contained  in  the  folio w- 
mg  sections : 

Section  1.  The  mineral  lands  of  the  public  domain,  both  surveyed 
uid  unsurveyed,  are  hereby  declared  to  be  free  and  open  to  explora- 
Am  and  occupation  by  all  citizens  of  the  United  States,  and  to  those 
irtio  have  declared  their  intentions  to  become  citizens,  subject  to  such 
f^egolations  as  may  be  prescribed  by  law,  and  subject  also  to  the  local 
awtoms  or  rules  of  miners  in  the  several  mining  districts,  so  far  as  the 
Mme  may  not  l)e  in  conflict  with  the  laws  of  the  United  States. 

Section  2.  Whenever  any  person,  or  association  of  persons,  clai  m  a  vein 
>r  lode  of  quartz,  or  other  rock  in  place  bearing  gold,  silver,  cinnabar, 
»r  copper,  having  previously  occupied  and  improved  the  same,  accord- 
falig  to  the  local  customs  or  rules  of  miners  in  the  district  where  the  same 
iimtiiated,  and  having  expended  in  actual  labor  and  improvements 
ttereon  an  amount  of  not  less  tlian  one  thousand  dollars,  and  in  regard 
hi  whose  possession  there  is  no  controversy  or  opposing  claim,  it  shall 
Md  may  be  lawful  for  said  claimant  or  association  of  claimants  to  flle 
fta  the  local  land  office  a  diagiam  of  the  same  so  extended,  laterally  or 
BUic^wise,  as  to  conform  to  the  local  laws,  customs,  and  rules  of  miners, 
^pid  to  enter  such  tract  and  receive  a  patent  therefor,  granting  such 
Wne,  together  with  the  right  to  follow  such  vein  or  lode,  with  its  dips, 
Mgles,  and  variations,  to  any  depth,  although  it  may  enter  the  land 
v4K>^ing9  which  land  adjoining  shall  be  sold  subject  to  this  condition. 

Section  3  points  out  how  the  proceedings  in  applying  for  the  patent 
■kdl  be  conducted,  and  how' the  survey  shall  be  made,  closing  with  the 
Vlufle :  ^^  Bat  said  plat,  survey,  or  description  shall  in  no  ease  cover 
^Mxe  than  one  vein  or  lode,  and  no  patent  shall  issue  for  more  than  one 
^vni  or  lode,  which  shall  be  expressed  in  the  patent  issued." 

Section  4  permits  a  departure  from  a  rectangular  form  of  survey,  and 
^nliins  ^^  that  no  location  hereafter  made  shall  exceed  two  hundred  feet 
fcleogth  along  the  vein  for  each  locator,  with  an  additional  claim  for 
^iiooveTy  to  me  discoverer  of  the  lode,  with  the  right  to  follow  such 
'^'^  to  any  dqp4ih,  with  all  its  dips,  variations,  and  angles,  together  with 
^i^BMOnaUe  quantity  of  surface  for  the  convenient  working  of  the  same, 
*^  flxed  by  kmd  mleB;''  and  provides,  further,  <'  that  no  person  may  make 
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more  than  one  location  on  the  same  lo<le,  and  not  more  than  three  thon 
sand  feet  shall  be  taken  in  any  one  clcaim  by  any  association  of  i)erHMLC 

Section  5.  As  a  further  condition  of  sale,  in  the  absence  of  necfssair 
le^slation  by  Conp^ess,  the  local  legislature  of  any  State  or  Teiritory 
may  provide  rules  for  working  mines,  involving  easements,  drainage, 
and  other  nei*essary  means  to  their  complete  development,  and  thoR 
conditions  shall  be  fully  expressed  in  the  patent. 

Section  6  ordains  tliJit  in  case  of  contest  of  title  all  proceedings  rektiye 
to  a  patent  shall  l)e  stayed  until  the  question  is  decided  in  the  local 
courts. 

Section  7  gives  the  President  power  to  establish  additional  land  dis- 
tricts, as  may  be  necessary. 

Section  8  iHjrmits  the  construction  of  highways  over  public  lands. 

Section  9  relates  to  water  rights. 

Section  10  allows  pre-emptions  to  homesteads  on  lands  formerly  deag- 
nated  iis  mineral  lands,  when  no  mines,  up  to  the  time  of  pre-eniptioD, 
have  been  discovered  on  them. 

Section  11  and  last  gives  tlie  Secretary  of  the  Interior  power,  after  snr- 
vey,  to  designate  what  lands  shall  Ik^  treated  as  agricultural  and  ifhA 
ones  shall  be  considered  mineral  lands. 

The  foregoing  sjTiopsis  embraces  all  the  principles  of  the  act  relativ 
to  mining.  I  will  now  proceed  to  the  objections  made  and  the  ameiMt 
ments  suggested. 

FmsT. 

Objection. — That  the  area  of  the  tract  granted  is  dependent  upon  the 
laws  of  the  district  in  which  the  claim  is  situated,  and  conseqaendTii 
8ubj(KJted  to  all  manner  of  variations  as  to  its  extents 

Remedy  8U{jgest€il. — ^Let  the  law  prescribe  the  area,  regardless  of  minenf 
customs. 

Comments. — Wlmt  size  should  Ik^  prescribed^  That  it  ought  not  tote 
more  than  three  thousand  feet  in  length  upon  a  vein,  most  are  agreei 
But  is  it  right,  some  may  ask,  to  comi>el  a  man  to  pay  for  more  than  hs 
wants  to  buy  f  ]S'o ;  but  the  government  can  say  what  sized  tracts  K 
will  sell,  and  parties  may  buy  or  not,  as  they  choose.  Where  a  vm  * 
crops  the  whole  distance,  the  claimant  will  cheerfhlly  take  the  full  exteit 
of  three  thousand  feet ;  but  when  it  crops  only  five  hundred  feet  in  length 
and  the  remainder  of  tlte  ground  appears  to  be  barren,  or  is  broken  op 
too  much  to  i>ermit  of  working  it  to  advantage,  or  lies  flat  and  seems  tf 
be  worthless,  he  will  wish  to  reject  the  latter  part  Then,  again,  hot 
shall  the  width  be  fixed?  It  is  generally  admitted  that  at  leaat  tn 
humlred  feet  on  each  side  of  the  vein  should  be  given,  when  posflibb; 
but  that  leaves  the  whole  width  of  the  tract  still  indefinite,  be^Hue  Al ; 
vein  itself  may  vary  from  one  inch  to  five  hundred  feet  in  width,  and  al 
of  that  width  is  to  be  granted  in  addition  to  the  two  hundred  ftel 
each  side.  But  as  either  of  these  extremes  of  width  are  very  rare, 
it  not  be  well  to  fix  on  five  hundred  feet  as  the  settled  width  of  the 
to  be  patented?  The  claimant  can  then  select  a  line  which  he  is  mfBai 
to  accept  as  the  center  of  his  vein,  and  take  two  hundred  and  flffyM 
on  each  side  of  it.  But  will  this  meet  a  case  where  the  vein  itaelf  it 
moi^  than  five  hundred  feet  wide?  Yes,  if  the  principle  of  oonfloBdatioi 
hereinafter  suggested  in  title  second  be  also  adopted.  If  the  width  ll 
fixed  at  five  hundred  feet,  no  claim  should  be  permitted  to  be  of  h* 
length  than  a  like  number  of  feet.  What  fidliall  be  dime  wilii  ftictioBi 
Jess  than  five  hundred  feet,  occurnng  when  two  daime  ran  toward  eaek 
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ber  on  the  same  vein,  but  are  stopped  by  the  three  thousand  feet  limit 
fore  they  joint  Treat  them  like  fractions  in  the  agricultural  surveys. 
elude  them  in  the  patent  of  the  nearest  owner.  We  fix  the  area  which 
claimant  of  agricultural  lands  may  receive;  why  not  with  mineral 
nds  also  t  The  government  has  a  direct  interest  in  seeing  that  no 
aims  are  too  small,  as  well  as  in  preventing  their  being  too  large. 
len^  is  such  a  thing  as  cutting  up  a  piece  of  valuable  ground  into  such 
ipra<;ticable  shapes  that  it  will  be  of  no  benefit  to  any  one ;  and  in  the 
rtt<'r  ot  division  the  owner,  and  not  the  purchaser,  should  decide.  It 
to  the  interest  of  the  government  to  see  that  these  mining  claims  are 
rge  enough  to  justify  the  great  outlay  necessary  to  thoroughly  pros- 
ict  them.    It  is  wrong  to  i)ermit  any  one  to  locate  as  small  an  amount 

two  hundred  feet  along  the  line  of  a  vein.  The  Comstock  was 
ined  by  small  locations.  They  are  the  death  of  legitimate  mining,  and 
uilable  only  for  the  worst  kind  of  stock-jobbing  purposes.  One  deep 
Aft  will  suffice  to  work  a  claim  two  thousand  feet  long.  Ten  will  l)e 
sedeil  to  work  ten  claims  of  two  hundred  feet  each,  when  held  sepa- 
tely,  as  they  may  be  and  often  are  now.  All  of  the  labor  on  nine  of 
Me  shafts  is  lost  to  the  public,  and  that  is  one  of  the  parties  interested 

this  matter;  for  the  country  is  enriched  from  mining  in  proportion  as 
le  yield  of  bidlion  exceeds  the  cost  of  production.  Labor  is  capital  just 
I  much,  so  far  as  kind  is  concerned,  as  money  is.  Labor  and  money 
Nnbined  make  capital  which  may  produce  property.  Either  of  them 
jT  it84*lf  is  also  capital ;.  but  labor  can  produce  property  working  alone, 
iiich  money  can  never  do.  A  waste  of  labor  is  just  as  serious  a  loss 
I  a  country,  so  far  as  it  goes,  as  a  waste  of  money.  Successful  mining, 
I  a  rule,  requires  a  proper  application  of  science,  money,  and  muscle. 
rhen  laws  are  to  be  firamed  for  the  regulation  of  the  mining  industry, 
le  Tepn»8entatives  of  all  of  the  elements  essential  to  its  existence  are 
■titled  to  a  voice  in  their  enactment.  It  does  not  settle  the  question 
IT  the  prospector  to  say,  "If  I  am  willing  to  take  two  feet  or  two  hun- 
nd  feet,  and  take  my  chances  on  it,  whose  business  is  it  ?  If  it  don't 
Bgj  it's  my  own  loss.''  No,  it  is  not  simply  his  own  loss.  A  mine  has 
MQ  mined,  no  one  benefited,  and  the  country,  as  well  as  the  miner, 
■•  lost  a  certain  amount  of  labor.  Neither  shoidd  money  or  science 
lone  determine  the  law ;  but  all  should  consult,  make  the  best  terms 
h^  can  with  each  other,  and  abide  the  result. 

The  present  supposed  limitation  in  the  law,  restricting  each  locator  to 
vo  hundred  feet,  is  a  nullity  at  the  best,  if  a  party  wishes  to  avoid  it. 
Then  a  prospector  goes  out  to  hunt  for  claims,  he  is  generally  backed 
f  one  or  two  i)ersons,  who  contribute  a  portion  of  the  expense  of  the 
lip.  Among  them  they  make  up  a  list  of  names  of  such  of  their  friends 
•  do  not  care  to  engage  in  mining,  and  who  readily  agree  to  execute 
inds  whenever  called  upon  for  any  ground  which  ma^*  be  taken  up  in 
krir  names.  If  the  prospector  finds  a  promising  vein,  he  locates  it, 
jriBjK  these  names  in  conjunction  with  those  of  the  parties  directly  inter- 
■tod,  setting  down  two  hundred  feet  for  each  name.  When  he  returns 
m  oomplaisant  friends  congratulate  him  on  his  success  and  execute  the 
Iseds-as  promised ;  and  thus  the  real  owners  have  obtained  five  hundred 
rone  Aonsand  feet  each,  as  the  case  may  be,  virtually  by  location  in 

Kof  the  law.  As  the  restriction  is  a  nullity-  and  ever  must  be,  so 
I  the  good  it  aims  at  is  concerned,  but  is  still  potent  for  evil  in  the 
iferit  permisflion  it  f^ves  to  make  small  locations,  why  not  remove  it 
Aofether,  aoid  prohilnt  the  cutting  up  of  valuable  property  into  worth- 
MM  fragments  t 
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AMENDMENTS  TO  MEET  THE  FOREGOING  SUGGESTIONS. 

Sec.  — .  On  vein  locations  made  on  and  after  the  first  Monday  of  < 
1870,  the  area  for  which  patents  may  issue  shall  be  in  length  not 
than  five  hundred  feet  and  not  more  than  three  thousand  feet,  and 
be  of  any  widtli  not  exceeding  five  hundred  feet. 

Sec.  — .  On  vein  locations  made  prior  to  the  firRt  Monday  of . 
1870,  the  arcii  may  be  for  such  amount  as  is  claimed  by  the  ownei 
allowed  by  the  district  laws  governing  the  location,  not  exceeding 
thousand  feet  in  length  by  five  hundred  feet  in  width. 

Sec.  — .  The  length  of  a  claim  on  a  vein  location,  in  all  cases  coi 
plated  by  this  act,  shall  be  measured  in  the  direction  of  the  genera 
of  some  one  vein  in  the  area  claimed,  said  vein  to  be  designated  b 
claimant. 

Sec.  — .  On  deposit  locations  made  on  and  after  the  first  Mond 
July,  1870,  the  area  shall  be  a  square,  whose  side  shall  not  be  less 
five  hundred  feet  and  not  more  than  three  thousand  feet  in  length. 

Sec.  — .  On  deposit  locations  made  prior  to  the  first  Monday  of 
1870,  the  area  shall  be  as  governed  by  the  laws  under  which  it  wa«  n 
Providedy  That  when  the  area  claimed,  in  cases  contemplated  by  thi 
tion,  exceeds  an  area  eciual  to  three  thousand  feet  square^  it  shall 
factorily  appear  that  said  locations  are  not  unreasonable  m  extent 
sidering  the  expense  necessary  for  their  development. 

Sec.  — .  On  and  after  the  first  Monday  of  July,  1870,  the  whole* 
area  in  a  mining  claim  for  which  a  patent  may  issue,  may  be  locat 
one  or  more  persons. 

Sec.  — .  On  and  after  the  first  Monday  of  July,  1870,  no  location 
be  made  within  two  hundred  and  fitly  feet  of  the  longitudinal  c 
line  of  an  existing  mining  lociition. 

Sec.  — .  All  distances  mentioned  in  this  act  shall  be  deterniin< 
horizontal  air-line  measurement. 

Note^. — 1.  The  adoption  of  these  sections  would  also  require  a  ; 
fication  of  the  language  of  section  4  of  the  existing  law. 

2.  I  know  nothing  about  how  these  sections  woiUd  affect  gold  i 
or  cinnabar  deposits. 

3.  These  amendments  relating  to  area  should  be  considered  ii 
nection  with  those  to  be  set  forth  under  objections  3  to  7,  inclosive 

SECOND. 

Objection. — Allowing  piratical  locations  to  be  made  in  the  imme 
vicinity  of  bona  fide  chiims. 

Remedy  suggested. — That  no  younger  location  made  within  two 
dred  and  fifty  feet  of  the  central  line  of  an  older  location  sba 
patentable.  • 

ContmenU. — There  is  no  objection  to  enforcing  this  piinciple  after 
ties  have  had  notice  that  such  claims,  if  made,  will  be  iliegaL 
amendment«i  under  title  first  cover  the  ground  on  this  point  fron 
after  the  first  Monday  in  July,  1870,  because,  under  those  provisiooi 
such  cases  can  aiise  after  that  date. 

But  if  it  be  sought  to  apply  the  remedy  suggested  for  objection  see 
to  existing  claims,  it  would  meet  with  great  opposition.  It  wonU 
looked  upon  as  a  virtual  confiscation  of  such  youueer  claims  ftr 
simple  purpose  of  insuring  a  technical  uniformity  m  the  law,  and 
anathematized  on  every  side  as  an  infamous  procmateaD  policy.  1 
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f  these  younger  locations  have  done  nothing  which  merits  any  condem- 
ation,  and  the  mass  of  them  shoald  not  be  sammarily  deprived  of  life 
«eaii^  the  liberty  which  permitted  their  creation  was  sometimes  abused 
^r  piratical  purposes.  Younger  locations  are  often  more  meritorious  than 
Ider  ones  adjoining.  It  must  be  remembered  that  all  valid  existing 
xations  have  been  made  under  local  laws  governing  the  case,  and  that 
heir  relative  merits  should  be  determined  not  by  any  new  standard 
ow  erected,  but  by  the  laws  which  permitted  their  creation.  Examining 
he  matter  under  the  light  of  those  laws,  we  find  the  process  to.  be  as 
iDows :  An  old  location  is  made  at  a  certain  point.  The  laws  of  the 
istriet  limited  the  owner  to,  say,  fifty  feet  on  each  side  of  his  location. 
hie  day,  or  five  years  after,  some  one  finds  a  vein  within  one  hundred 
Bet  of  that  claim  and  locates  and  works  it,  there  being  no  question 
rhatever  of  any  intrusion  on  the  rights  of  the  older  location  near  bj'. 
hJB  time  rolls  along,  the  old  location,  in  hundreds  of  cases,  does  nothing 
pon  its  ground  save  slight  scratching  in  the  way  of  assessment  work, 
nffieient  to  keep  the  title  alive,  while  the  younger  location,  near  b}^  is 
rorked  and  developed  into  a  valuable  mine.  In  this  case  it  would  work 
great  injustice  to  reftise  to  recognize  the  younger  claim  a^  patentable. 
I  does  not  answer  the  objection  to  say  that  the  proposed  remedy  does 
at  interfere  between  the  local  rights  of  the  claims ;  that  the  younger 
xation  may  continue  to  work  under  the  district  laws  if  it  likes,  but 
kdl  simply  not  be  patentable ;  that  we  merely  wish  to  bring  a  little 
fmtle  pressure  upon  it. to  induce  it  to  arrange  with  the  older  location 
ft  that  both  may  applj'  for  a  patent  jointly ;  because  this  is  playing  into 
he  hands  of  the  old  location  in  an  unfair  manner,  and  bestowing  upon 
I  ft  value,  by  giving  it  command  of  the  situation,  which  it  has  in  many 
■MS  done  nothing  whatever  to  merit.  But  it  may  be  said  with  great 
nth  this  is  only  one  side  of  the  picture.  There  are  many  cases 
Ehere  all  the  equities  are  on  the  other  side ;  where  the  younger  location 
taom  the  very  first  was  intended,  and  ever  since  has  continued,  to  be  a 
■gnlar  black-mailing  operation,  a  combination  of  chicaner^',  knavery, 
OM  fraud  from  beginning  to  end.  Shall  nothing  be  done  with  such 
ikfttieal  locations  f    Well,  it  is  very  diflScult  to  punish  past  offenses  by 

?idative  enactment  without  doing  more  harm  than  good.  The  adoption 
the  amendments  suggested  in  title  first  would  settle  this  question  for 
dl  time  after  the  first  Monday  of  July,  1870,  without  harming  any  one. 
Hid  that  would  be  a  great  point  gained.  As  to  the  past,  I  do  not  see 
Sttt  we  can  do  anything  in  this  respect  except  to  let  the  laws  of  political 
^•Miomy  govern.  The  action  of  these  laws  is  somewhat  slow,  it  must 
Meonfes^d,  but  the  great  certainty  achieved  atones  for  delay.  They 
■^1  satisfactorily  settle  the  question,  if  obstacles  in  the  v^ny  of  their 
■emtion  be  removeil,  sooner,  I  think,  than  any  other  means  that  can 
!Pde\i8ed.    Let  us  notice  for  a  moment  how  they  will  act,  and  then  we 

t  the  better  judge  of  their  eflftciency.    Given,  one  of  the  worst  of 

a  district  where  the  locations  are  all  tangled  up,  lying  at  all 

ces  less  than  two  hundred  feet  from  each  other;  how  can  it  be 

ightened  out  and  patents  issued  I    Let  us  first  classify  the  claims. 

y  easily  arrange  themselves  into  three  grades : 
^  Bona  fide,  vamable  locations. 
^  Bona  fide  locations  of  doubtful  value. 
^  Mere  piratical  locations  and  worthless  claims. 
J^ermit  patents  to  issue  to  all  owners  who  desire  them,  granting  to 
'^ii  just  such  on  amount  as  the  laws  of  the  district  permit,  not  exceed- 
•r   three  thousand  feet  in  length  on  the  vein.     There  will  be  no 
^ttsity  of  restricting  the  width,  because  the  case  is  one  where  theftdl 
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width  allowed  cannot  be  obtained ;  but  determine  the  width  by  ordaiB- 
ing  that  each  appliciint  for  a  patent  shaHtake  the  ground  half-way  to  Ms 
nearest  neighbor,  with  permission  to  each  patentee  to  have  his  iMiteutei- 
tended  on  either  side  of  his  center  line  to  the  full  extent  of  two  huiMlred 
and  fifty  feet,  or  less,  whenever  he  can  show  title  thereto,  whether  by 
oustinghis  neighbors  by  ejectment  or  extinguishing  their  title  by  pur- 
chase. This  would  soon  weed  out  the  piratical  locations,  and  gradually 
extinguish  the  worthless  claims.  Piratical  locations  are  made  only  on 
valuable  claims.  They  are  soon  extinguished,  because  their  own  excura-  '^ 
tions  in  pursuit  of  mineral  are  of  course  directed  toward  the  main  <Ie]Miat.  | 
The  owners  of  the  main  deposit  run  a  drift  night  and  day  to  meet  them. 
The  moment  the  connection  is  made  the  (question  is  settled,  and  the 
pirates  are  ousted.  If  there  is  danger  of  their  extracting  too  rsvoA 
mineral  before  the  connection  can  be  made,  and  the  bona  fide  ownen 
make  a  reasonable  showing  of  facts,  the  courts  are  very  liberal  in  grant- 
ing injunctions  against  e\ident  trespassers,  until  the  owners  have  time 
to  "  trac^e  them  out  ^ — that  is,  to  extend  their  works  in  the  direction  of 
the  trespass  complained  of,  and  prove  an  identity  of  dei>osit  There  ii 
no  difficulty  exi)erienced  in  i)ractice  from  the  pirates  trying  to  turn  the 
tables  and  enjoining  the  bona  fide  owners,  because  very  large  and  per- 
fectly satisfactory'  bonds  are  exactexl  by  the  judge  before  granting  the 
order ;  a  condition  which  the  free  lances  find  it  very  difficult  to  comply 
with. 

So  much  for  the  manner  of  settling  piratical  locations.  It  is  tediooi, 
expensive,  and  annoying,  but  it  is  very  effective,  and,  iu  my  opinion,]! 
the  only  one  which  can  be  used  without  doing  great  damage  by  serioodr 
trespassing  on  the  right^s  of  others.  It  is  not  the  cases  iu  hand  vhidi 
worry  the  bomi  fide  owners.  It  is  the  chronic  fear  that  new  cases  mir 
be  sijnuig  upon  them  at  any  moment  by  an  ingenious,  adroit,  unMnjr 
pulous  rogue,  who,  by  falsification  of  the  record,  tampering  A\ith  teift 
mony,  or  personal  perjury-,  chooses  to  put  their  projierty  in  ijeril.  Fix 
a  time  when  this  fear  may  confidently  cease,  and  they  will  take  care  of 
all  i)resent  difiiculties. 

The  worthless  claims  are  easily  disposed  of.  Give  a  man  the  n^ 
to  extend  his  patent  over  them  after  his  purchase,  and  he  will  buy  tin 
up  by  the  dozen,  if  necessary,  and  extinguish  them. 

Now,  as  to  the  difficulty  of  weeding  out  claims  of  the  second  dui^ 
namely',  locations  whi(rh,  though  made  in  good  faith,  are  not  of  sufficieni 
value  to  cx)mmand  the  attention  of  capital  at  present,  and  yet  are  too 
promising  to  be  abandoned.    The  owners  of  this  class  of  claims  nucdr 
appl3'  for  patents.    The  doing  of  a  thousand  dollars'  worth  of  woik  <• 
begin  with  is  a  ver^^  serious  damper  on  them.    Then  to  have  that  He- 
lowed  by  the  delay,  annoyance,  and  expense  of  endeavoring  to  pioeM 
a  patent,  with  the  prospect  of  litigation  with  contesting  claims  um 
interlude,  makes  it  a  serious  question  to  them  whether  the  opentia 
will  pay  or  not.    They  generally  conclude  that  it  wont,  and  allow  M 
claims  to  drag  on  a  mist^rable  existencefrom  year  to  year.    The ■• 
doing  of  twenty  da^'s'  work  per  year,  hereinafter  suggested,  woald  tA 
gui«h  most  of  these  claims.    Now,  if  the  owner  of  a  valuable  mine  Mi 
1)3'  (X)u1d  readily  get  his  lines  extended  by  purchasing  this  claiDyb 
would  easily  make  some  terms  with  the  owner  for  his  title,  and  incw 
it  in  his  own  area.    It  is  not  worth  patenting  by  itself,  but  to  the* 
joining  owner  it  is  often  worth  purchasing  to  get  it  out  of  the  f^t 
avoid  the  possibility  of  further  diflftculty  with  it,  and  to  straighten  !■ 
lines.  ^ 

This  quickly  sweeps  away  the  great  mass  of  the  cLaims,  those  induM 
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II  the  second  and  third  divisions,  namely,  bona,  fide  locations  of  doubt- 
iil  value,  and  mere  piratical  and  worthless  claims.  There  remain  only 
aises  of  the  first  class,  bona  jlde  locations  of  undoubted  value,  which 
ire  too  near  each  other  to  allow  of  two  hundred  and  fifty  feet  on  each 
dde,  and  yet  each  desirous  of  maintaining  its  location,  working  its  mine, 
ind  getting  its  patent.  They  have  all  been  busily  engaged  in  this  clear- 
ag-np  process,  and  are  now  able,  for  the  first  time,  to  look  about  them 
iBd  scan  one  another's  lines,  with  nothing  to  obstruct  their  vision. 
ymost  of  necessity  the  lines  have  been  closed  and  no  vacant  spaces 
eft,  for  these  owners  remain  the  sole  survivors  of  all  the  titles  that 
bnnerly  existed  in  the  area  given.  If,  however,  any  unappropriated 
ma  stUI  remains,  divide  it  equally  between  adjoining  owners.  Then,  if 
Meh  company  is  strong  enough  to  work  its  own  property,  there  is  nothing 
in  the  way.  All  of  this  is  efiected  without  any  harsh  or  oppressive 
Mactment.  No  pne  has  been  unjustly  deprived  of  any  right  to  which 
ie  was  legally  entitled.  All  has  been  voluntary,  and  of  course  me^^sur- 
lUy  satisfactory. 

I  am  inclined  to  think  that  an  additional  feature  might  be  added  for 
ihe  benefit  of  regions  where  the  veins  lie  very  close  and  cross  and  recross, 
■nd  are  confused  by  slides,  heaves,  and  breaks,  so  that  it  is  impossible 
Bt  say  where  the  vein  is  and  where  it  is  not,  and  that  would  be  the  priv- 
ilege of  consolidation ;  that  is  to  say,  that  where  a  condition  of  things 
assists  which  would  x>6rmit  the  issuance  of  six  patents,  side  by  side,  of 
Ikree  thousand  or  less  feet  in  length,  and  five  hundred  feet  in  width,  or 
bvelve  patents  of  two  hundred  and  fifty  feet  each  in  width,  or  any  num- 
ber of  patents  of  any  width,  that  the  parties  entitled  to  receive  those 
jeitftuts  separately  might  unite  in  their  application  and  receive  one  pat- 
Mi  to  a  consolidated  company,  for  the  whole  or  any  part  of  an  area  not 
iBoeeding  three  thousand  feet  square.  These  consolid<ations  would  be 
rffccted  ottener  than  would  probably  be  supposed.  There  is  great  diffi- 
Sidty  in  getting  capital  to  work  small  isolated  veins.  The  organization 
■f  companies  is  expensive.  The  cost  of  maintaining  a  competent  mining 
^[)erintendence,  together  with  the  clerical  force  necessary  to  keep  the 
■eeouuts  of  a  joint-stock  company,  is  very  large,  and  generally  greatly  in 
Bepiuportion  to  the  expense  actually  incurred  for  labor  in  the  mine. 
Aere  are  often  a  dozen  small  veins  within  an  area  of  three  thousand 
Aet  square,  not  one  of  which  will,  of  itself,  support  an  independent  or- 
^isation  to  work  it,  with  a  board  of  tiiistees  and  secretary  in  New 
jork,  and  a  superintendent  traveling  back  and  forth  from  the  board  to 
ihe  mine,  but  which,  if  consolidated  under  one  management,  would  be 
ttgUy  remunerative.  This  forming  of  big  companies  on  small  veins  is 
tte  cause  of  so  many  mining  failures.  The  mine  has,  in  hundreds  of  in- 
■iHiees,  paid  well  on  all  the  labor  actually  expended  on  the  mine  itself, 
■Ml  a  margin  which  would  cover  the  cost  of  reasonable  management, 
W  it  has  not  beei^able  to  support,  in  addition  to  that,  a  fancy  superin- 
INldent,  with  his  fancy  concomitants,  a  staff  of  clerks,  and  a  board,  sec- 
Mtfy  and  officers  in  New  York,  Boston,  or  Philaaelphia.  Throw  a 
PBten  of  these  small  veins  into  one  consolidation,  so  that  one  patent 
•ly  be  issued  for  the  whole  area,  and  the  property  be  worked  by  one 
'■iBBiiizationy  and  such  a  company  can  succeed,  and  capital  will  e4isi1y 
^  limud  to  engage  in  such  enterprises.  Some  may  say  there  is  nothing 
^  prevent  this  consolidation  being  effected  now,  if  parties  are  so  in- 
tt£ed.  Svuch  persons  do  not  understand  the  whole  case.  There  is  no 
%q1  restrictiony  it  is  true ;  but  there  is  an  ecouomical  one,  which  is 
inally  potent,  and  that  is  the  great  accumulation  of  expense  in  procu- 
^g  separate  patents  for  all  of  these  veins.    If  the  owners  get  beyond 
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tbe  pecuniary  difficulty  of  obtaiuiug  patents,  then  tbe  temptation  to ^11 
separately  is  too  great  to  be  resisted.     « 

When  the  sales  have  been  made  and  the  companies  organized,  it  is 
useless  to  hope  for  consolidation.  The  officers  of  each  company  pivfer 
to  "  keep  the  ball  a-rolling,"  and  the  scattered  stockholders,  residents 
of  cities  far  distiint  from  the  mines,  know  but  little  of  the  comparative 
merits  of  each  claim,  but  are  prejudiced  in  favor  of  their  own,  audtber^ 
fore  look  with  distrust  on  consolidation,  fearing  that  they  will  not  geti 
fair  division  of  the  new  capitiil  stock.  But  there  is  one  jdace  where  con 
solidation  is  possible,  and  that  is  upon  the  ground  itself  before  patent 
issuei^.  The  owners  Jire  there  to  see  for  themselves  They  know  welltk* 
relative  value  of  the  diflerent  claims.  They  can  see  at  a  ghuice  all  tbe 
advantages  and  disadvantages  of  the  difterent  locations,  examine  the 
questions  of  title  which  enhance  or  reduce  the  value  of  a  claim,  and  fully 
understand  when  a  consolidation  would  be  beneficial  by  reason  of  tiH* 
opportunities  thereby  afibrded  to  work  several  mines  from  the  same  shaft 
or  tunnel.  As  a  general  rule,  they  are  all  in  need  of  money  and  anxious 
to  sell.  There  is  here  the  knowledge  necessary  to  form  an  equitable 
consolid<'ition,  where  the  shares  to  be  issued  to  each  owDer  in  the  nev 
company  can  be  fairly  divided  in  proportion  to  the  relative  valued 
each  claim  contributed  to  the  general  stock.  There  is  also  the  motin 
of  interest  necessary  to  prompt  such  action.  Let  the  law  but  sancta 
and  encourage  it  by  granting  a  patent  for  the  whole  consolidation,  and 
there  will  soon  be  properties  open  for  investments  at  prices  to  whidi  no 
exception  can  be  taken,  and  offering  advantages  to  capital  xory  rarely 
presented  under  the  present  system  of  patenting  and  selling  each  vm 
separately,  no  matter  how  diminutive  in  extent  or  insignificant  in  valoe 
such  vein  ma^'  be. 

A^IEND3IENTS  PBOPOSED  UNDER  THIS  TITLE. 

Sec.  — .  When  a  width  of  five  hundred  feet  cannot  be  granted  to  a 
claimant  by  reason  of  the  proximity  of  other  locations,  the  patent  shall 
cover  the  land  half  way  to  the  nearest  existing  valid  location. 

Spxj.  — .  Any  patent  granted  for  a  less  area  than  the  maximum  al- 
lowed may  be  extended  to  said  maximum  area,  or  as  near  thereto  ai 
may  be  asked,  by  some  cheap  and  speedy  means,  to  be  indicated  by  the- 
Commissioner  whenever  it  shall  appear  that  the  person  seeking  such  ex- 
t(»nsion  is  the  owner  of,  and  in  the  possession  of,  the  area  covered  Iq" 
the  patent  already  issued,  and  is  also  the  owner  of,  and  in  the  possesaon 
of,  the  additional  area  claimed. 

Sec.  — .  Veins  and  deposits,  any  portion  of  whose  longitudinal  centH 
lines  are  not  more  than  five  hundi*ed  feet  distant  from  each  other,  mgj 
be  associated,  and  one  patent  issued  to  include  them  aU,  provided  no 
such  patent  shall  cover  an  area  greater  than  an  area  equal  to  three  tbou- 
sand  feet  square. 

Sec.  — .  When  fractions  less  than  five  hundred  feet  in  length  oocar 
upon  a  vein,  or  less  than  five  hundred  feet  square  on  a  deposit,  tJtfjr 
may  be  included  in  the  patent  of  an  adjoining  owner,  in  addition  tode 
area  he  might  otherwise  receive,  when  it  shall  appear  that  such  a^jou- 
ing  owner  is  also  the  owner  of  such  fraction,  or  is  first  in  applicatioB 
therefor. 

THIKD. 

Objection. — ^Permitting  later  locations,  within  two  handled  and  flftr 
feet  of  the  center  of  an  old  location,  to  prevent  the  lateral  extensJon  rf 
such  old  claim  to  the  maximum  width  allowed. 
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Remedy  suggested. — ^The  third  recommendation  in  yonr  report  is  di- 
ted  to  this  objection,  but  the  case  is  covered  by  amendments  set  forth 
ler  title  second. 

FOUBTH. 

Tbjection. — Restricting  the  patent  to  one  vein,  and  not  allowing  the 
tentee  to  purchase  new  veins  found  in  his  area  without  the  formality 
1  exi)ense  of  a  new  patent 

Remedy  suggested. — ^That  the  patentee  of  any  certain  area  shall  have 
)  right  to  purchase  all  veins  owned  by  him  in  said  area  by  paying,  in 
lition  to  the  usual  fee  of  $5  per  acre,  the  sum  of  $10  for  each  separate 
in  discovered  and  worked  within  his  tract,  besides  the  one  upon  which 
)  issuance  of  the  patent  is  based. 

VommenU. — ^The  principle  on  which  this  recommendation  is  based, 
mely,  that  a  patentee  ought  to  be  allowed  to  own  all  the  veins  in  his 
ict  is  most  important,  and  the  adoption  of  it,  I  believe,  is  universally 
sired  by  all  persons  engaged  in  legitimate  mining,  but  I  think  the 
m  of  applying  it  might  be  made  more  satisfactory  than  that  suggest- 
.  The  recommendation  cited  would  work  well  enough  for  all  the  veins 
icovered  and  worked  at  the  time  the  application  for  the  patent  is  made. 
dii  veins  could  then  be  easily  designated  in  the  application  and  the 

0  apiece  included  in  the  general  payment  made  at  that  time,  and 
ere  would  be  an  end  of  it.  But  thousands  of  veins  will  be  discovered 
the  course  of  mining  operations  after  patents  will  have  been  issued, 
would  be  a  great  annoyance  to  be  making  api)lication  for  the  purchase 
each  vein  as  discovert,  and  the  charge  of  $10  lor  the  purchase  mo- 
y  would  be  but  a  very  small  part  of  the  exi)ense  which  the  person 
fking  to  become  the  owner  of  such  vein  would  have  to  bear.  The 
)able  and  exi)ense  would  vary  but  little  from  the  cost  of  an  original 
tent.  !Now,  if  the  principle  be  omitted  that  the  patentee  of  a  tract 
^t  to  have  all  the  veins  contained  within  it,  so  that  he  can  enjoy 
s  possession  in  peace,  why  not  give  them  to  him  at  once,  and  l>e  done 
th  it  f  The  miners  want  it.  The  only  question  is,  will  the  govern- 
>Dt  be  wise  and  just  enough  to  grant  it  ?  Now,  the  government,  in 
is  matter,  is  simply  the  i>eoplo  at  large.  When  the  miners  ask  thi$ 
Doession,  they  are  not  x>^titiouing  an  absolute  monarch  who  holds 
ese  treasures  as  a  private  fund  from  which  to  recruit  his  fortunes,  and 
lo  would  look  with  a  jealous  eye  on  any  attempt  to  cuitail  his  perquis- 
IS,  but  they  are  consulting  with  fellow-citizens  about  a  property  whicb 
owned  in  common.  The  naked  title  to  these  mines  belongs  to  the 
liole  people,  North,  South,  East,  and  West,  but  that  title,  of  itsell 
Mie,  exclusive  of  the  labor  expended  upon  the  propeily,  was  of  little 
Joe.  While  this  title  was  thus  of  comparatively  little  moment,  a  vast 
imber  of  our  i)eople,  an  invading  army  of  pioneers,  wont  out  into  this 
IT  country- and  conquered  it,  undergoing  as  great  danger  audhaid- 
ip  as  the  pioneers  of  our  former  West.  By  withdrawing  their  labor 
fo  the  comparatively  overcrowded  regions  of  the  older  States,  they 
»ned  a  wider  field  of  industry  for  those  who  remained  at  home.  They 
nt  out  and  drew  the  supplies  necessary  to  their  existence  from  new 
irees,  and  so  made  life  easier  for  those  left  behind.  In  their  twenty 
lis  of  eftbrt,  they  have  made  great  conquests  for  the  nation.  In  the 
:ion  which  so  recently  was  almost  unknown  to  the  East,  they  have 
en  us  Califoniia,  Oregon,  Washington,  Arizona,  Nevada,  Idaho,  Wy- 
ing,  New  Mexico,  Montana,  Colorado,  and  Dakota — nearly  half  the 
a  of  the  whole  countr^\    They  liav6  oi>ened  up  and  established  a  new 

1  peculiar  interest  which  requires  new  and  peculiar  legislation  for  its 

H.  Ex,  Doc  207 ^28 
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regulation.  When  they  ask  for  this  necessary  assistance,  they  are 
titled  to  have  their  request  considered  in  the  most  kindly  and  gene 
manner  by  the  inhabitants  of  the  older  settled  poitions  of  the  coui 

There  is  often  a  disposition  on  the  part  of  the  latter  to  look  at 
question  entirely  in  the  light  of  their  own  particular  interest,  at 
dispose  of  it  a«  if  the  title  to  the  mines  belonged  exclusively  to  tbei 
be  doled  out  to  the  inhabitants  of  the  mining  regions  in  such  way  » 
secure  the  immediate  payment  of  the  largest  amount  of  ready  caj* 
getting  that,  after  all,  they  represent  but  little  more  than  one-hal 
area  of  the  country,  and  that,  although  when  the  people  at  large 
in  council  they  may  be  able  to  outvote  the  mining  interest',  they  sin 
nevertheless,  approach  all  legislation  on  this  subject  with  the  gre 
caution.  The  interests  involved,  and  the  area  aflected  by  action  oi 
matter,  are  so  great  that  no  legislation  should  be  pushed  which  doe 
meet  with  a  pretty  general  approval  from  those  most  directly  conce 
So  far  as  legislation  has  progressed,  the  minei*s  are  and  have  rea» 
be  grateful.  Every  step  taken  has  been  in  the  right  direction.  All 
ask  now  is  a  more  extensive  application  of  the  liberal  policy  ado 
The  particular  extension  herein  asked  is,  that  the  patent  shall  i 
with  it  all  the  mineral  contained  in  the  area  granted ;  that  that 
may  be  three  thousand  feet  long  by  five  hun&ed  feet  wide,  and 
parties  side  by  side  may  consolidate  before  application,  and  havi 
patent  to  cover  all  their  ground,  not  exceeding  three  thousand 
square.  If  any  one  is  startled  at  the  size  of  these  tracts,  let  him  f 
on  the  size  of  the  tracts,  and  see  whether  any  one  is  likely  to  take 
up  at  five  dollars  per  acre  for  merely  speculative  puqioses.  Soniet 
must  be  done  to  make  this  patent  system  work.  Hardly  any  on- 
plies  for  a  patent  now,  and  the  only  reason  why  they  do  not  is  o 
count  of  the  infinitesimid  area  i)ractically  granted  by  reason  of  tl 
striction  to  a  single  vein.  Ninety-nine  hundredths  of  the  mines  y 
want  the  benefits  of  the  law  are  not  suflieiently  develoi>ed  to  enabl 
owner  to  say  with  safety  which  body  of  minei*al  in  his  location  i 
vein.  He  cannot  tell  whether  there  is  one,  two,  three  or  moi*e  vei 
the  area  allowed  him  by  the  law  of  the  district,  and  granting  th 
some  cases  he  may  be  able  to  say  with  certainty  that  there  are 
veins  in  such  an^a,  he  cannot  tell  which  is  the  most  valuable  one 
he  is  not  going  to  be  foolish  enough  to  clap  his  stakes,  hap-hazan 
one  vein,  and  abandon  the  others.  If  you  answer,  let  him  keep  n 
title  to  the  others  under  the  district  laws,  he  replies,  "If  I  mustdc 
w  ith  one  or  more  of  my  veins,  I  may  as  w^ell  do  it  with  all  of  thei 
don't  want  to  bother  my  head  with  two  systems  at  the  same  time, 
one  of  them  covere  the  ease,  although  imperfectly,  while  the  other,  th 
more  satisfactory^  as  far  as  it  goes,  does  not  go  far  enough  to  enab 
to  abandon  the  first."- 

N(i>v,  I  know  one  case  w^here  a  company  owning  four  lines  of  crop 
has  expended  one  hundred  and  fifty  thousand  dollars,  gold,  withi 
area  of  five  hundred  feet  square,  and  yet  it  dare  not  apply  for  a  pj 
though  exceedingly  anxious  to  obtain  one,  because  it  dare  not  say 
which  line  of  croppings  it  will  rely  to  conduct  it  to  the  main  vein, 
consequence  is,  that  in  this  case,  and  there  are  a  thousand  sw 
greater  or  less  degree,  the  i)resent  law,  so  far  as  patents  are  conoe 
is  of  no  benefit  whatever,  but  is  only  a  tantalizing  source  of  annoj 
An  ordinary  owner  in  such  condition  can  do  nothing  whatevei 
can't  sell  his  mine,  neither  can  he  work  it ;  he  can't  work  it,  becw 
takes  too  much  money ;  he  can't  sell  it,  even  if  he  takes  oat  a  pi 
under  the  present  law.    Moneyed  men  say  to  him^  '*How  do  wel 
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It  this  vein  wbich  yon  have  named  in  your  patent  is  the  true  one  1 
may  be  only  a  spur  or  a  lateral  outcrop.  If  it  be  either  of  these,  the 
r  does  not  iiermit  you  to  connect  yourself  with  the  main  vein.  It  may 
a  slide — if  so,  there  is  litigation  before  we  can  shift  our  title  back  to 
)  vein."  But  the  case  would  be  different  if  a  miner  could  present  a 
sent  for  an  area  three  thousand  feet  long  and  five  hundred  feet  wide, 
h  mineral  cropping  out  in  various  parts  of  it.  Then  he  could  say, 
Ve  think  the  vein  is  here,  or  that  it  is  there;  but  at  all  events  it  is 
newhere  in  this  area,  and  wherever  it  is,  we  take  it."  Then,  again, 
h  an  area  of  five  hundred  feet  in  width  there  are  often  four  or  five 
te  veins,  not  one  of  which  will  pay  to  work  separately,  but  each  one 
which  carries  within  its  location  the  seeds  of  abundant  litigation, 
raid  anything  valuable  near  by  be  discovered.  This  amendment 
old  generally  consolidate  such  claims  and  end  disputes. 
Jut  why  is  there  any  objection  made  to  such  reasonable  provisions  as 
ise  f  Simply  because  of  the  existence  of  a  most  erroneous  imi)ression 
h  regard  to  the  value  of  the  veins.  It  is  quite  a  common  expression 
governmental  circles,  that  one  vein  is  as  much  as  any  one  company 
jht  to  own.  Those  who  gravely  assert  this  proposition  would  be  as- 
dshed  to  see  how  it  excites  the  risibility  of  prospectors  who  are  in 
>  vein  business,  and  who  often,  in  their  tramps,  find  veins  which  are 
I;  worth  the  trouble  of  merely  locating,  under  the  loose  system  of  dis- 
Bt  laws.  A  vein,  although  it  may  be  a  true-fissure,  silver-bearing 
irtz  lode,  is  a  thing  of  most  variable  value.  Though  it  may  have  all 
)  characteristics  of  a  true  vein,  it  may  not  be  big  enough,  or  rich 
logb,  or  anything  else  enough,  to  pay  for  working,  and  then  what 
lue  has  itf  If  all  veins  were  of  the  same  size,  and  worth  just  a  million 
Iburs  apiece,  there  would  be  some  sense  in  saying  that  one  vein  is  as 
idi  as  one  company  ought  to  own ;  but  as  such  is,  unhappily,  not  the 
le,  the  wisdom  of  such  an  observation  is  not  so  startlingly  appai^ent. 
an  are  entertained  that,  unless  the  area  granted  is  made  exceedingly 
all,  gigantic  mining  monopolies  may  be  created,  which  will  disturb 
5  economy  of  society,  overturn  all  social  order,  and  sacrifice  the  peo- 
s  upon  the  altar  of  the  Plutonian  god.  But  is  there  much  prospect 
it  we  will  find  anywhere,  in  an  area  three  thousand  feet  long  by  live 
ndred  feet  wide,  a  body  of  ore  more  valuable  than  the  best  of  the 
lims  on  the  Comstock  !  Ko  such  location  exists  anywhere  now  in  the 
lited  States,  or  the  whole  country  would  be  in  a  blaze  about  it.  Is 
ere  any  hope  of  ever  discovering  anvthing  richer  than  the  White  Pine 
posits,  where  ore  is  found  worth  $20,000  a  ton  ?  Yet,  right  in  the 
art  of  the  richest  portion  of  Treasure  Hill,  the  Consolidated  Chloride 
at  Company  owns  an  area  as  great,  I  think,  as  that  proposed.  \et 
one  complains  of  that  company  as  a  monopoly.  The  people  in  that 
anity  would  throw  up  their  hats  with  delight,  "if  the  body  of  ore  in 
It  location  were  suddenly  doubled  in  quantity  and  trebled  in  value, 
r  the  community  would  benefit  by  it  more  than  the  owners.  People 
s  too  apt  to  forget  that  even  the  most  successful  mining  companies 
3  compelled  to  pay  back  to  their  workmen  seventy,  eighty,  or  ninety 
Its  out  of  every  dollar's  worth  of  bullion  they  get  from  the  mine. 
totber  point  in  this  case  is,  that  the  companies  always  have  to  pay 
»  money  out  first,  and  many  of  them  never  get  the  dollar  back. 
lie  attempt  of  the  present  patent  law,  to  prevent  great  mining  mo- 
lolies  by  granting  but  one  vein,  is  not  worthy  of  great  commendation, 
auiie,  lirst^  there  is  no  danger  that  any  company  will  ever  find  too 
ly  veins  in  a  space  of  five  hundi'ed  feet  in  breadth,  and,  second,  be- 
se,  even  under  this  law,  any  company  that  chooses  can  own  as  many 


436     MINES  AND   MINING   WEST   OF   THE   ROCKY  MOUNTAINS. 

mines  as  it  wishes,  simply  by  paying  the  cost  of  a  patent  for  each  < 
discovered  by  it  within  its  area,  or  purchased  ttom  original  locat< 
But  the  rich  companies  don't  care  for  patents  under  the  present  systi 
unless  in  the  exceptional  cases  where  the  mhie  is  folly  developed, ; 
the  existence  of  but  one  vein  satisfactorily  proven. 

The  great  object  of  legislation  on  this  subject  should  be  to  encooi 
mining,  and  the  way  to  do  that  is  to  put  things  in  such  shape  tbat  ] 
pic  will  feel  they  can  get  large  returns  by  engaging  in  that  brand 
industry.  They  cannot  be  content  with  the  pi'ospect  of  common  pro 
because  they  are  com][)elled  to  take  uncommon  risks,  and  theyi 
therefore  the  inducement  of  a  great  reward.  There  need  not  be  ni 
fear  of  giant  monopolies.  Only  the  ordinary  mines  will  be  consoUda 
Tlie  best  ones  will  stand  on  their  own  organization.  Common  carrie 
railroad,  steamboat,  and  express  companies — ^by  consolidation  can  r 
their  receipts  to  almost  any  figures  they  choose ;  but  iio  matter '. 
much  mining  companies  may  combine,  the  market  price  of  their  bnl 
product  will  still  be  the  same.  The  only  benefit  they  can  derive  by< 
solidation — ^namely,  a  reduction  of  the  cost  of  production,  by  dimio 
ing  officers'  salaries  and  directing  labor  to  better  advantage — ^is  one  1 
the  government  should  seek  to  aid  rather  than  prevent.  If  there  is 
lawful  means  by  which  the  government  can  discourage  the  fonnatioi 
the  innumerable  wild-cat  mining  corporations,  which  impoverish 
unwary  and  bring  such  discredit  on  the  whole  business  of  miuini 
ought  to  be  adopted.  .  Some  time  ago,  the  government,  by  skillful  le 
lation,  exterminated  the  wild-cat  banks  of  the  country,  and  built  ap* 
porative  monopolies  in  their  place,  and  the  people  approved,  becaiUi 
the  greater  security  afforded  for  investment.  A  somewhat  similar  ; 
icy  with  reganl  to  mining  will  be  even  more  cortiially  sanctioned.  ! 
complaint  now  made  is  that  the  last  clause  of  section  3  of  the 
limits  the  issuance  of  a  patent  to  one  vein  in  a  tract*  It  can  be  remo 
by  the  following 

Amendment — Sec.  — .  Strike  out  the  last  clause  of  section  3  of  the ) 
which  limits  the  patent  to  one  vein,  and  insert  instead  the  words:  *'! 
patent  for  any  area  shall  cany  with  it  all  the  right,  title,  and  intei 
of  the  United  Stiites  to  any  and  all  minerals  contained  witiiin  the  sp 
granted,  with  the  right  to  follow  vein  deposits  to  any  depUi,  altbw 
they  may  enter  the  land  adjoining." 

FIFTH. 

Objection. — Tliat  there  is  no  provision  made  for  bodies  of  outlying  < 
almost  always  found  near  a  productive  vein,  but  which,  strictly  spc 
ing,  are  not  a  part  of  it. 

Amendment. — Sec.  — .  The  owner  of  any  vein  included  in  a  patea 
area,  which  has  been  followed  into  a  tract  acljoining,  shall  be  entil 
to  all  the  mineral  within  twenty  feet  of  the  walls  of  said  vein.  Wl 
two  veins  approach  each  other  nearer  than  forty  feet,  the  elder  loeit 
shall  be  entitled  to  all  the  mineral  contained  within  a  space  of  tva 
feet  from  the  walls  of  its  vein,  and  the  mineral  contained  withJii ' 
remainder  of  the  intervening  space  shall  belong  to  the  other  loGiti 

SIXTH. 

Objectian. — Not  providing,  where  two  veins  cross  in  depth,  who  A 

have  the  ore  throughout  the  space  of  intersection  oonunon  to  bothTM 

Amoidment — Sec.  — .  Where  two  veins  cross  in  depth,  the  elder i 
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.don  AaU  have  all  the  mineral  contained  within  the  space  of  inter- 
action,  bat  no  right  to  twenty  feet,  or  any  other  amount,  beyond  said 
pAoe. 

Sec.  — *  Said  space  of  intersection  shall  be  determined  as  follows : 
onnect  the  four  lines  formed  by  the  intersection  of  the  walls  of  the  two 
HUB  with  one  another  by  planes  inclosing  a  certain  space,  limited  on 
le  four  sides  by  the  said  planes,  and  extending  in  depth  as  far  as  the 
iftenection  extends. 

Sbc  — b  The  younger  location  shall  have  such  right  of  way  through 
rid  space  of  intersection  as  may  be  necessary  for  the  convenient  work- 
icaf  its  mine. 

Bbo.  — *  In  case  of  dispute  as  to  these  lines,  or  this  right  of  way,  the 
md.  State  or  Territorial  courts  may  determine  the  same,  under  such 
egolations  as  the  respective  States  or  Territories  may  prescribe. 
jfote  to  titte  sixth. — ^I  have  endeavored  to  define  the  boundaries  of  the 
piiee  of  intersection  in  accordance  with  the  memorandum  you  furnished 
la 

,  SEVENTH. 

€il(feeHan. — ^Not  determining,  in  cases  where  two  veins  unite  in  depth, 
iho  shall  take  the  vein  below  the  i)oint  of  union. 

Amendment — Seg.  — .  Where  two  veins  unite  in  depth,  the  elder  loca- 
hm  shall  take  the  vein  below  the  point  of  union,  including  all  the  space 
i  intersection.  Said  space  of  intersection  to  be  determined,  as  far  as 
■gr  be,  as  hereinbefore  provided  where  veins  cross  in  depth. 

•  EIGHTH. 

;  OkfecHan. — Granting  patents  before  work  enough  is  done  to  determine 

k  width  and  coarse  of  the  vein. 

9  JlMeiuImeji^— Seg.  — .  No  patent  shall  issue  until  one  thousand  dol- 

Ehave  been  expended  in  working  the  area  claimed,  and  work  enough 
e  to  pennit  of  the  width  and  course  of  the  vein  being  determined  to 
■atiitflEU^tion  of  the  officer  making  the  survey. 
t-Mbie* — ^I  have  drawn  this  section  to  meet  the  objection  as  made,  but 
t  do  not  concur  in  the  objection.  What  does  the  government  care 
■hether  there  is  a  mine  in  the  area  or  not,  so  long  as  the  claimant  is 
■iDing  to  buy  the  land  and  pay  more  for  it  than  could  be  realized  by 
my  oUier  salet  What  does  the  government  care  whether  the  land  will 
|Ud  a  bullion  crop  or  not  t  That  is  the  buyei^s  business.  When  a  man 
Mks  for  a  patent  for  agricultural  land,  the  government  never  requires 
iRwf  that  the  soil  will  raise  any  particular  crop.    It  sells  its  land  for  a 

Esin  price,  and  looks  no  farther.  I  have  heiird  but  two  reasons  for 
objection  under  consideration.  First,  that  unless  something  of  the 
I  is  done,  the  government  might  sometimes  be  aiding  in  putting  a 
le  apon  the  market,  by  dignifying  the  location  Avith  the  grant  of  a 
it.  But  the  day  of  blind  and  reckless  purchase  of  mines  has  passed. 
■  LJ  are  bought  now  like  other  property,  after  examination.  If  the 
Imposed  voider  cannot  show  mineral,  the  tact  of  having  a  patent  will 
M  help  bis  ssde.  The  other  objection  is,  that  the  pursuance  of  a  too 
■Kenl  policy  would  throw  many  mines  into  the  hands  of  mere  si^ecu- 
■tora,  who  woald  hold  them  tied  up  until  they  could  get  their  price,  and 
htt  tbe  bnllion  product  would  be  affected  thereby.  There  is  some  force 
^  this  dl](}eetkMU  It  is  indisputable  that  quite  a  number  of  mines  would 
^  to  tied  ap  aod  their  development  retarded ;  but  in  my  opinion  this 
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evil  would  be  greatly  overbalanced  by  tlie  greater  number  of  mines.that 
a  more  libenil  policy  of  granting  patents  would  bring  into  market. 
People  are  not  inclined  to  hold  on  to  an  unprospected  mine  of  anawtr- 
tainted  value  when  any  reasonable  offer  is  made  by  capital  to  take  boM 
of  it,  and  get  the  bullion  out  of  it.    Kich  men  will  not  keep  such  amine 
back,  because,  if  the  show  is  good,  they  will  work  it  themselves.   Pw 
men  will  not  hold  on  long,  because  they  cannot  afford  it.    But  it  may 
be  said  we  require  the  performance  of  certain  conditions  with  regard  to 
agricultural  lands  sometimes,  such  as  residence  and  a  certain  amount  of 
improvements  as  evidence  of  gooil  faith,  and  that  this  one  thon^and 
dollar  requisite  is  for  the  same  purpose.    But  the  good  faith  required  is 
not  the  same  in  each  case.    We  want  the  settler  to  convince  us  thatk 
intends  to  live  upon  the  land,  and  so  we  require  him  to  go  there,  pat  up 
a  house  and  reside  in  it,  so  as  to  show  that  he  really  intends  to  perfom 
the  very  thing  we  Wcint  him  to  do.    Now,  what  is  it  we  want  the  pn* 
pector  to  do  ?    Simply  this,  to  go  out  and  hunt  for  mines,  to  get  histitki 
in  good  shape,  and  then  take  them  to  money  centers,  and  get  capital  to 
develop  his  claims.    If  he  thinks  it  necessary,  to  make  a  good  sbowiof 
on  his  location,  that  he  should  expend  one,  two,  or  three  thousand  d^t 
lars  worth  of  work  uiK)n  it,  ho  will  do  it  if  possible,    tf  he  has  fonodi 
mine  where  it  is  not  necessary,  why  compel  him  to  do  it  f    What  goal 
is  done  to  anybody  by  recpiiring  him  to  exi)end  money  when  be  ii 
unable  or  unwilling  to  do  so  f    The  requirement  does  not  comjjel  himti 
abandon  his  claim,  and  let  some  one  with  more  money  come  in  andtaka 
it,  for  he  ciin  still  keep  up  his  title  under  district  laws  for  a  nominal  am 
It  merely  prevents  him  from  obtaining  a  p<atent  by  means  of  which,  oa 
account  of  the  greater  security  of  title  it  affonls,  he  might  getnun^ 
to  develop  his  claim.    It  also  delays  indefinitely  the  closing  up  of  »: 
part  of  the  business  of  the  Land  Office,  by  necessitating  the  doling  oi( 
of  patents  at  a  rate  that  would  keep  the  office  running  for  a  thoiuaBl  '> 
years,  consuming  the  whole  of  the  receipts  from  sales  of  this  clafl8rf| 
land  in  the  mere  routine  of  giving  title.    Why  not  adopt  afreeaallj 
vigorous  policy,  which  would  cause  our  vast  mineral  region  to  be  qoie^f  1 
(»xplored,  thoroughly  surveyed,  carefully  mapped,  and  voluminoufr  i 
leported  upon  by  the  thousanii  different  exi)ert8  that  would  be  caW  ' 
upon  to  examine  the  various  claims,  thus  in  the  quickest  practicable 
time,  and  with  the  least  possible  expense  to  the  government,  sheddio^t  j 
flood  of  light  over  this  vast  and  important  region  of  our  country,  noff 
so  little  known  even  to  ourselves,  to  say  nothing  of  the  world  at  birge^ 
What  if  a  few  wTong-headed,  obstinate  men,  here  and  there,  attacM 
undue  importance  to  their  claims,  and  kept  them  out  of  market  ftr 
awhile^  would  not  that  evil  be  overbalance  a  hundred  times  by  tkff 
great  impetus  to  investment  such  a  policy  would  give  f 

NINTU. 

Objection. — That  the  law  does  not  pro\ide  for  a  uniform  conditioBif 
tenure  of  possessory  claims. 

Amendment. — Sec.  — .  Possessory-  claims  to  mineral  lands  maybetaV 
from  year  to  year,  only  by  complying  with  the  following  conditiou: 

Sec.  — .  The  owner  or  owners  of  any  mining  location  existing  oafli 
first  Alonday  of  July,  1870,  shall,  within  sixty  days  thereaJFtor,  wrfp 
penalty  of  forfeiting  said  claims,  file  with  the  recorder  of  the  diOTCt* 
which  such  claim  is  situated,  and  within  like  time  cause  to  be  reeorM 
in  his  records,  a  description  of  the  claim,  which  i^all  state : 

I.  The  name  of  the  claim. 
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2.  Tho  date  of  the  location. 

3.  The  number  of  feet  claimed,  and  in  what  direction  from  the  initial 
KHnt  on  said  claim. 

4.  The  names  of  the  original  locators,  when  they  can  be  ascertained 
torn  the  records  of  the  district. 

5.  A  description  of  the  place  of  location  of  the  claim,  together  with  the 
nitial  point  of  the  claim,  by  reference  to  surrounding  objects,  which  ref- 
lence  shall  be  sufficiently  exact  to  enable  a  person  of  ordinary  intelli- 
lence  to  find  the  premises  from  such  description. 

8bc.  — .  No  location  made  on  or  after  the  first  Monday  of  July,  1870, 
hall  be  valid,  unless  a  description  of  said  location,  as  above  set  forth, 
le  filed  and  recorded,  as  above,  within  ten  days  after  the  date  of  said 
Dcation. 

Sec.  — .  The  year  of  tenure  shall,  in  all  cases,  be  computed  from  the 
tnt  J^Ionday  of  July  nearest  to  the  date  of  location,  and  shall  extend 
torn  and  including  said  first  Monday  of  July,  up  to  and  including  the 
lav  immediately  preceding  the  next  following  first  Monday  of  July, 

&EC.  — .  For  the  purpose  of  determining  conditions  of  tenure,  the 
Brm  ^^  i)ossessor2r  claim"  shall  be  held  to  mean  the  whole  area  claimed 
br  which  a  patent  may  issue,  whether  the  same  be  held  by  one  or  more 
piraons. 

Sec.  — .  On  every  possessory  claim  of  mineral  land  sought  to  be  held 
horn  3'ear  to  year,  there  shall  be  done  for  and  during  each  tenure  year, 
tad  upon  the  area  claimed,  an  amount  of  work  equal  to  twenty  days' 
hithful  labor  of  one  man,  or  there  shall  be  annually  paid,  instead  of 
mU  work,  the  sum  of  one  hundred  dollars  a«  license  dues. 

Bec.  — .  All  moneys  paid  as  license  dues  shall  be  paid  to  the  United 

tses  internal  revenue  collector,  or  his  deputy,  for  the  district  in  which 
mine  is  situated,  and  his  receipt  therefor  shall  be  recorded  in  the 
Mords  of  the  district,  if  such  exist,  and  also  in  the  public  office  of  the 
pcnon  whose  duty  it  is  to  keep  the  records  of  deeds  of  the  county  in 
Hich  the  mine  is  situated. 

Bec.  — .  When  work  is  done,  instead  of  money  paid,  the  recorder  of 
ke  district,  or  his  deputy,  or  if  neither  can  act,  or  if  they  fail  or  decline 
Ibact,  then  the  person  whose  duty  it  is  to  keep  the  record  of  deeds  of 
fte  county,  or  his  deputy,  may  measure  and  certify  said  work ;  and  such 
Wtiflcate  shall  be  recorded  in  the  records  of  the  district  in  which  the  ' 
■he  is  situated,  if  such  records  exist,  and  also  in  the  public  office  of 
•e  person  whose  duty  it  is  to  keep  the  records  of  the  deeds  of  the 
MQty  in  which  the  mine  is  situated. 

8ec.  — .  All  the  said  conditions  must  be  complied  with  within  ninety 
%8  after  the  date  of  posting  the  notice  of  location  for  new  locations, 
^d  before  the  first  ^Monday  of  October  of  each  year  for  all  other  loca- 
ls. 

Sec.  — .  The  performance  of  the  said  labor,  or  the  payment  of  the 
^d  fees  instead  thereof,  shall  be  the  essential  requisites  for  maintain- 
)g  title,  but  the  absence  of  the  recordation  prescribed  shall  be  prima 
leie  evidence  of  non-compliance  with  the  essential  requisites,  and  a  re- 
ication  made  in  the  absence  of  such  recordation  shall  be  good  until 
rxiof  of  the  performance  of  the  essential  requisites  is  made,  and  that 
iuoDablc  diligence  was  made  to  obtain  said  recordation ;  and  also  until 
le  relocator  is  reimbursed  for  his  reasonable  expenses  in  making  such 
location. 

Sec.  — ,  A  iion-<K>mpliance  with  the  essential  requisites  above  de- 
iribed,  shall  work  a  forfeiture  of  the  claim,  and  a  claim  so  forfeited 
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may  be  relocated  with  no  other  formalities  than  those  required  for  an 
original  location. 

Sec.  — .  When  any  act,  which  by  this  act  is  required  to  be  perfonwd 
within  a  certain  time,  is  not  done  within  such  time,  but  is  subsequeotly 
performed  in  the  interest  of  the  party  originally  failing,  and  before  asv 
other  ]>erson  has  taken  advantage  of  such  failni*e,  such  subseqaeut  per- 
formance shall  have  the  same  tbrce  and  effect  as  a  performance  thenof 
within  the  time  prescribed. 

TENTH. 

Objection. — ^That  there  is  no  provision  for  the  safe-keeiung  of  district 
records. 

Amendment — Seo.  — .  District  laws  shall  in  all  cases  be  recorded  ia 
the  public  office  of  the  person  whose  duty  it  is  to  keep  the  recunlji  of 
the  deeds  of  the  county  in  which  the  greater  portion  of  the  district  it 
situated. 

Seo.  — .  Laws  existing  on  the  first  Monday  of  July,  1870,  shall  be 
void,  unless  so  recorded  before  the  first  Monday  of  October,  1870. 

Sec.  — .  Codes  for  new  districts  shall  not  be  valid,  and  no  rights  shd 
accrue  under  them,  unless  recorded  in  the  public  office  of  such  custodia 
of  deeds  within  ninety  days  after  their  adoption. 

Seo.  — .  No  amendment  to  any  code,  and  no  new  code  supplantingn 
old  one  made  after  the  first  Monday  of  July,  1870,  shall  take  eftect  wM 
thirty  days  after  such  amendment  or  such  substituted  code  Las  hm 
filed  for  record  in  the  public  office  of  such  custodian  of  deeds,  and  anotifli  < 
of  such  filing  published  in  some  newsi)aper  (if  any  there  be)  pabliM  : 
in  the  county  in  which  the  greater  portion  of  the  district  affected  tberebf  : 
is  situated. 

eleventh. 

Objection. — That  a  distinction  should  be  made  between  veins  and  simple 
deposits,  and  that  the  latter  should  be  bounded  by  the  area  giantd^ 
and  by  vertical  planes  in  depth. 

Amemlment — Seo.  — .  All  notices  of  application  for  patents  shall  still 
whether  the  claim  is  for  a  vein  or  a  deposit,  or  both. 

Protests  may  be  filed  against  each  claim  by  any  person  affected  therebfj 
the  same  as  by  this  act  may  be  filed  in  cases  of  disputed  title,  and  did 
be  disposed  of  in  like  manner  with  such  protests. 

Seo.  — .  When  a  patent  issues  for  a  deposit  claim,  the  rights  of  M 
patentee  shall  be  confined  to  the  space  granted,  the  area  of  whick  j 
shall  not  exceed  five  hundred  feet  square,  except  in  the  case  of  pataiti 
for  placer  mines,  river  diggings,  grant  claims,  and  cement  deposits:  flf* 
^'idedy  liowever^  that  the  same  principles  of  consolidation  in  obtaimojl 
patents  in  this  act  accorded  to  new  locations,  shall  also  extend  to  dcpoot 
claims. 

^OTE. — I  have  drawn  this  section  as  to  deposit  claims  because  miQ 
are  urging  the  need  of  such  a  provision,  but  I  do  not  see  the  necenitf 
of  .it.  Every  claimant  is  restricted  to  the  space  granted  until  he  claim 
tiie  right  to  go  beyond  it  by  reason  of  having  a  vein  which  extendi 
hieyond  his  boundaries  and  which  he  wishes  to  follow.  It  seems  tW 
that  is  the  time  to  determine  whether  his  claim  as  to  the  existence  of  i 
vein. is  well  founded.  There  are  workings  then  which  will  aid  in  tbe 
determination  of  the  question.  The  course  of  the  deposit  is  then  band 
to  view,  and  until  that  is  done  no  satisflEictory  determination  can  be  had. 
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TWELFTH. 

Objeetum. — ^That  the  law  does  not  extend  to  placer  claims,  river  dig- 
lings,  &c. 

Amendment. — Sec.  — .  The  provisions  of  this  act  as  to  the  issuance 
f  patents  for  deposit  claims  shall  apply  to  gold-mining  claims  of  the 
±id  generally  known  as  placer  mines,  river  diggings,  gi*aut  claims,  and 
cment  deposits. 

Sec.  — .  The  rights  of  the  patentee  in  such  case  shall  be  confined  to 
he  space  granted,  which  may  be  of  such  form  and  extent  of  ai^ea  as  is 
Jlowed  by  the  laws  of  the  mining  district  in  which  said  claim  is  situated, 
Movideil  that  the  area  of  any  such  claim  shall  not  exceed  in  extent  an 
oea  equal  to  three  thousand  feet  square. 

■ 

THIRTEENTH. 

Objection. — That  the  act  does  not  provide  a  fund  to  assist  in  making 
nrveys,  and  in  founding  a  mining  school. 

Amendment. — Levy  a  bullion  tax  of  one-eighth  of  one  per  cent,  to  be 
Mid  quarterly  to  the  United  States  collector  of  the  mineral  land  district 
■which  the  reduction  works  where  the  bullion  is  produced  are  situated. 

Sec.  — .  All  moneys  paid  to  any  collector  of  the  United  States  for 
^genae  fees  and  bullion  tax  shall  be  apportioned  by  him  as  follows : 
lint,  he  may  retain  three  per  cent,  of  the  siime  to  his  own  use,  which 
ptiU  be  his  compensation  for  managing  said  fund.  Second,  he  shall 
m  aside  fifty  per  cent,  of  the  remainder  for  the  benefit  of  the  mining 
Iftool  fand  of  the  State  or  Territory  from  whence  said  license  fees  were 
Itoeived,  or  which  furnished  the  one  from  which  the  bullion  was  obtained 
vhich  paid  said  bullion  tax,  and  as  soon  as  said  State  or  Territory  shall 
fcive  authorized  its  treasurer  to  receive  said  moneys  for  said  purpose, 
fe  shall  pay  the  same  to  said  treasurer  quarterly,  and  thereafter  said 
■uds  may  be  appropriated  by  said  State  or  Territory  for  the  establish- 
WDt  and  maintenance  of  a  mining  school,  either  as  an  independent 
iMitntion,  or  as  an  adjunct  to  any  State  or  territorial  educational  insti- 
tttion  already  established,  under  such  regulations  as  said  State  or  Ter- 
ritory may  prescribe.  Third,  the  remaining  fifty  per  cent,  of  saiil 
Miainder  of  said  fund  he  shall  pay  quarterly  to  the  Treasui*er  of  the 
vaited  States,  who  shall  place  said  moneys  in  a  fund  to  be  known  as 
Ike  National  Mining  School  fund,  and  retain  the  same  subject  to  the 
Irior  of  the  Congress  of  the  United  States. 

Sec.  — .  From  time  to  time,  sums  which,  with  those  already  appro- 
lliated,  do  not  exceed  in  total  aggregate  fifty  per  cent,  of  the  total 
Jjripts  of  said  fund,  may  be  appropriated  from  said  National  Mining 
BBhool  fund  to  aid  in  making  surveys  of  mineral  lands. 

KoTB. — For  many  years  the  revenue  from  the  bullion  tax  will  be 
lUlch  less  than  that  from  license  fees.  The  producing  mines  should  not 
^l^et  to  the  bullion  tax  because  an  amount  in  excess  of  what  they  pay 
an  be  devoted  to  minhig  schools  which  producing  mines  are  interested 
^  mstoining  in  order  to  have  a  large  corps  of  experts  to  choose  from  to 
ttttdnet  their  works.  The  poor  miners  will  not  object  to  the  license  tax, 
■teaime  they  will  get  the  benefit  of  the  surveying  fund  without  mate- 
UUy  iDcreaaing  the  tax  they  now  pay,  from  which  they  derive  no  benefit. 

POUBTEBNTH. 

Offectum^r^TS^t  preventing  parties  from  floating  a  location  originally 
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placed  upon  a  wortLless  claim  to  some  other  claim  of  greater  value  sub- 
sequently discovered. 

Remark. — This  is  covered  bv  the  first  section  under  title  nine  of  these 
suggestions. 

FIFTEENTH 

Objection, — Allowing  the  register  to  publish  the  notice  required  for  a 
patent  at  such  cost  to  the  claimant  as  the  register  and  printer  may 
choose  to  agree  upon,  instead  of  permitting  the  claimant  to  make  bis 
own  bargain  for  such  service. 

Amendment. — In  section  three  of  the  acts,  change  the  words:  "The 
register  of  the  land  office  shall  publish  a  notice  of  the  same,  So.,"  so 
as  to  read  '*  The  register,  &c.,  shall  require  satisfactory  proof  of  the  due 
publication  of  the  same,''  &c. 

SIXTEENTH. 

Objection. — That  the  law  does  not  prohibit  the  location  of  mere  exten- 
sions, where  no  ore  has  been  discovered. 

Comments, — I  do  not  concur  in  this  objection  for  the  reason  set  out  it 
remarks  under  title  eight,  but  I  submit  the  following  amendment  as  one 
that  would  (?over  the  case  if  the  objection  is  admitted : 

Sec.  — .  No  location  shall  be  made  until  quartz  or  other  rock  ia  place 
bearing  gold,  silver,  cinnabar,  or  copper  has  been  discovered  withiuthe 
area  claimed.  The  party  making  such  discovery  shall,  for  the  period 
of  thirty  days  immediately  therejifter,  have  the  exclusive  right  to  locate 
the  same. 

CONCLUSION. 

I  have  now  gone  through  with  all  the  recommendations  in  your  report, 
and  embodied  them  in  the  form  of  amendments,  together  with  sone 
suggestions  which  have  been  generally  sanctioned  in  the  regions  when 
I  have  resided.  I  have  found  every  step  beset  with  difficulties.  I  sop- 
pose  there  is  not  a  single  amendment  here  proposed  to  which  someone 
will  not  take  som<»  exception.  Nothing  will  please  me  more  than  to 
have  some  one  in  such  case  propose  other  amendments  which  will  give 
better  satisfaction.  If  all  persons  interested  will  give  the  subject  care 
ful  consideration,  and  forward  their  suggestions  to  you,  much  light  mar 
be  thrown  on  the  matter,  and  the  congressional  Committees  on  Muesaod 
Mining  will  have  abundant  data  to  work  upon. 

I  remain,  respectfully,  your  obedient  servant. 

B.  F.  DUJWE. 

E.  W.  Eaymond,  Esq., 

U.  S,  Commmioner  of  Mining j  &c. 


Adopting  such  of  Judge  Dunne's  suggestions,  and  adding  such  of  nf , 
own,  as  I  think  feasible  at  the  present  time,  I  have  prepared  the  foOov* ' 
ing  draught  of  a  bill  on  the  subject,  which  I  respectftilly  submit: 

AN  ACT  to  amend  an  act  granting  the  right  of  way  to  ditch  and  canftl  ovncn  o^ 
the  public  lands,  and  far  other  purposes,  passed  July  96^  1806. 

Section  1.  The  tnict  granted  by  a  patent  covering  a  vein  or  lode, » 
described  in  section  2  of  the  act  to  which  tiUs  act  is  MDendatoiy,  ^ 


UNITED   STATES   MIKING   LAW.  443 

Jt  exceed  two  hnndred  and  fifty  feet  in  width  on  each  side  of  the  mid- 
e  of  the  surface  or  outcrop  of  the  said  vein  or  lode,  and  the  patent 
erefor  shall  graut  the  right  also  to  all  other  veins  or  lodes  within  the 
id  tract.    When  the  grant  of  said  two  hundred  and  fifty  feet  would 

[rlnde  another  claim,  duly  located  prior  to  the day  of , 

70,  the  patent  shall  cover  only  half  the  width  between  the  two  claims ; 

it  claims  located  after  the djiy  of ,  1870,  shall  not  prevent 

e  issniug  of  patent  for  the  full  width  of  the  tract  herein  allowed : 
'otided^  That  the  owners  of  adjoining  claims,  each  of  which  is  entitled 
a  patent,  may  unite  their  claims  and  receive  a  single  patent  for  a  con- 
mous  tract  covering  all  the  claims,  and  not  exceeding  in  size  the  amount 
the  tracts  to  which  they  would  be  separately  entitled. 
Sec.  2.  Proof  of  due  publication  of  notice  of  intention  to  apply  for  a 
itent  furnished  to  the  register  of  the  land  office  shall  be  considered 
[uivalent  to  the  said  publication  by  the  register,  as  provided  in  section 
of  the  act  to  which  this  act  is  amendatory. 

Sec.  3.  Any  person  or  association  of  persons  clainung  an  alluvial 
^posit^  placer,  gravel,  or  cement  mine  or  digging,  or  an  impregnation, 
^gregatiou,  or  aggregation  of  ore  irregular  in  fbnu,  and  without  defined 
alls  or  limits,  containing  gold,  silver,  cinnabar,  or  copper,  and  having 
>mplied  with  the  conditions  expressed  in  sections  2  and  3  of  the  act  to 
hich  this  act  is  amendatory,  shall  be  entitled  to  a  patent  for  the  same, 

)Tering  a  tract  not  exceeding  the  area  of feet,  and  granting  the 

ght  to  all  the  minerals  within  the  said  tract,  without  the  right  to  fol- 
fw  the  mineral  deposit  into  the  land  adjoining. 

Sec.  4.  Patents  of  the  class  described  in  the  foregoing  section  may 
e  granted  for  any  kind  of  deposit  of  the  said  metals  or  their  ores,  on 
pplication  of  the  proper  claimants ;  but  patents  granting  the  right  to 
>Dow  the  mineral  into  the  land  adjoining  shall  only  be  granted  on  claims 
I  which  at  leASt  one  vein  or  lode  of  quartz  or  other  rock  in  place  has 
een  exjiosed,  and  only  on  the  certificate  of  the  mineral  land  8ur\'eyor 
lecuting  the  survey  that  the  said  vein  or  lode  is  so  exposed :  Provided^ 
Tiat  the  proprietors  of  adjoining  claims,  or  the  applicants  for  patents 
liemselves,  may,  before  the  patent  is  issued,  appeal  from  the  decision 
f  the  mineral  land  surveyor  as  to  the  character  of  the  deposit,  and  all 
•roceedings  shall  be  stayed  until  the  question  shall  bo  decided  by  a 
oart  of  competent  jurisdiction,  whether  the  said  deposit  is  a  vein  or 
ode  within  the  reasonable  meaning  of  the  term,  and  the  claimant  is 
airiy  entitled  to  the  right  to  follow  it  into  the  land  adjoining. 
Sec.  5.  In  order  to  establish  the  title  of  a  claimant  to  any  tract  of 
aineral  land  for  which  a  patent  is  asked,  the  following  conditions  shall 
>e  required :  The  record  of  location  shall  contain  such  a  description  of 
he  claim  by  measurements  from  natural  landmarks,  or  permanent 
Qonaments,  that  its  precise  locality  may  be  at  any  time  identified: 

Prided,  That  records  of  location  made  previous  to  the  day  of 

,  1870,  may  be  amended  to  conform  with  this  condition  at  any 

ime  previous  to  the day  of ,  1871.    Proof  shall  be  furnished 

othe  register  of  the  land  office  that  twenty-four  djiys  of  faithful  labor 
lave  been  performed  upon  the  claim  described  in  the  record  in  each 

ear,  subsequent  to  the  date  of  location  and  before  the day  of , 

u  each  year,  and  the  said  proof  shall  consist  of  a  certificate  from  the 
reorder  of  deeds  of  the  county,  declaring  that  oath  has  been  duly  made 
n  each  year  by  the  owner  of  a  claim,  or  his  or  their  authorized  repre- 
"entative,  that  the  said  labor  has  been  performed :  Provided,  That,  in 
ieu  of  the  performance  of  the  said  labor,  it  shall  be  lawful  for  the  owner 
tf  any  daim  to  pay  to  the  United  States  revenue  collector  of  the  district, 
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on  or  before  the day  of ,  in  each  year^  the  torn  of ,  for 

the  claim  described  in  the  record,  and  not  exceeding  the  amoont  for 
which  a  patent  may  be  granted;  and  in  case  of  such  payment  the  re- 
ceipt of  the  collector  shall  be  sufficient  proof  to  the  register  of  the 
land  office :  And  provided  further^  That  the  fiailnre  to  perfonn  snch  khor 
or  to  make  such  payment  in  lieu  thereof,  shall  not  prevent  the  claimaut 
from  making  good  his  title  at  any  time  for  the  porpose  of  obtaining  t 

patent,  by  the  payment  of for  each  and  every  year  of  default,  nnless 

the  claim  shall  have  been  located,  recorded,  and  occupied  by  other 
parties  during  the  time  of  such  default.  And,  in  genertil,  every  failure 
to  comply  with  the  conditions  of  this  act  shall  prevent  the  party  so  tail* 
iug  to  comply  from  interfering  with  the  rights  of  other  parties,  accruing 
during  the  period  of  his  default ;  but  any  such  fetilnre  to  comply  with 
the  conditions  of  this  act  may  be  made  good  by  subsequent  complianoe 
therewith  so  far  as  the  rights  of  other  parties  accruing  during  the  period 
of  such  failure  or  default  shall  allow. 

Sec.  6.  The  money  received  under  this  act  by  United  States  revenue 
collectors  shall  be  appropriated  as  follows : percent,  to  the  col- 
lector for  his  services  in  collecting  the  same ;  ono-half  of  ti^e  remainder 
to  the  State  or  territory  within  which  the  mining  district  is  situated,  as  a 
fund  for  the  maintenance  of  a  mining  school,  or  the  execution  of  geological 
surveys,  for  which  sum  the  receipt  of  the  treasurer  of  the  said  State  or 
Territory  shall  be  sufficient  voucher  for  the  collector.  The  remainder 
shall  go  to  the  treasury  of  the  United  States,  and  diall  be  divided  into 
two  equal  parts ;  one  part  to  be  called  the  national  mining  school  fond. 
and  devoted  to  the  establishment  and  maintenance  of  a  national  school 
of  mines ;  and  the  other  part  to  be  called  the  mining  survey  fund,  and 
devoted  to  the  promotion  of  the  interests  of  the  mining  industry  in 
equalizing  the  expense  of  surveys  made  necessary  by  tMs  act  and  the 
act  to  which  it  is  amendatory,  and  in  such  other  ways  as  Congress  shafl 
determine. 

Sec.  7.  All  acts  or  parts  of  acts  inconsistent  with  this  act  are  hereby 
repealed. 


PA.IIT  III. 


MINERAL  DEPOSITS. 


MINERAL  DEPOSITS. 


CHAPTER  LX. 

CLASSIFICATION. 

principal  asefal  miuierals  obtained  by  mining  are  gold,  silver,  pla- 
copper,  lead,  tin,  quicksilver,  zinc,  antimony,  bismuth,  arsenic, 

cobalt,  iron,  manganese,  graphite,  anthracite,  pit-coal,  lignite, 
nous  shale,  peat,  rock-salt,  sulphur,  alum-slate,  barytes,  gypsum, 
e,  precious  stones,  building-stones,  and  ice.  The  various  liquid 
1  proilucts,  such  as  brine,  petroleum,  and  mineral  waters,  should, 
»s,  also  be  included. 

term  mineral  de[)osits,  though  in  common  use,  is  not  very  happily 

to  define  bodies  of  these  useful  minerals ;  for,  on  one  hand,  every 

a  mineral  deposit,  and,  on  the  other  hand,  this  name  is  frequently 

1  to  a  particular  class  of  occurrences  as  distinguished  from  fissure- 

I  retain  the  phrase,  however,  in  accordance  with  general  usage, 
f  the  minerals  above  enumerated  are  widely  disseminated  through 
id  crust  of  the  earth.  It  is  only  those  accumulations  or  concen- 
ts of  them  which  can  be  practically  utilized  that  receive  this  name 
«ome  the  objects  of  mining. 

?ral  deposits  are  classified  according  to  their  form,  position,  and 
)le  origin.  The  first  general  distinction  is  made  between  exposed 
erflcial  and  inclosed  or  subterranean  deposits.  Superficial  deposits 
ise  deposits  of  debris  (alluvial  or  drift  deposits  formed  of  the  accu- 
k1  fragments  of  older  rocks,  such  as  gold  and  tin  placers,  gravel 
ment  mines,  &c.)  and  surface  deposits  found  in  »itu^  (snch  as  bog- 
ies, ])eat  moors,  salt,  soda  and  saltpeter  beds,  and  the  coast  depos- 
amber.  Occasionally  a  deposit  originally  inclosed  is  exposed  by 
1  of  the  overlying  rocks,  as,  for  instance,  the  vein  of  the  Red 
ain  Company  at  Silver  Peak,  Nevada,  which  is  a  fissure- vein  from 
the  hanging  wall  forming  the  side  of  a  mountain  has  been  almost 
y  carri<»d  away  by  disintegration  and  acjueous  action.  As  this 
ly  justifies  us  in  calling  such  a  deposit  a  superficial  one,  so,  on  the 
liand,  a  few  feet  of  overlying  soil  does  not  convert  a  superficial 
t  into  an  inclosed  one.  The  distinction,  like  others  to  be  hereafter 
med,  is  broad  and  convenient,  but  not  minutely  accurate.  Inclosed 
►terranean  deposits  comprise  three  great  classes,  distinguished, 
iug  to  their  form,  as  tabular  or  sheet  deposits,  mass  deposits,  and 
lar  segregations  or  aggregations.  I  must  repeat  that  these  dis- 
ns  are  not  sharply  drawn  and  at  all  times  to  be  recognized  in 
».  The  degree  to  which  they  are  founded  in  nature  will  be  indi- 
presently.  Under  sheet  deiK)8its  are  ranked  such  as  possess  two 
ainant  dimensions,  while  the  third,  called  the  thickness,  is  com- 
rely  small,  so  that  we  may  speak  of  them  as  having  a  general 
3r  sheet.  It  is  also  understood  that  the  surfaces  bounding  such 
•ait  on  two  sides  have  a  general,' though  not  mathematically  exact, 
^lism ;  they  constitute  its  walls  or  its  roof  and  floor,  according  to 
ition.    The  deposits  of  this  class  are  divided,  according  to  their 
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nature,  ii)to  lodes  or  veins  and  beds.  Mass  deposits  inelnde  both 
large,  irregular  masses  of  valuable  minerals  and  strata  of  rock  impreg- 
nated witli  valuable  mineral  or  so  intersected  with  a  net-work  of  min- 
eral veins  that  the  whole  must  be  extracted.  The  Crermau  wonl  Stoct- 
weric,  applied  to  this  class,  and  adopted  by  some  Anieriean  writers, 
means,  literally,  story,  or  story- work,  and  refers  to  the  manner  in  whick 
masses  are  cxploitcHl  in  successive  stories,  like  those  of  a  buildiBjr. 
Irregular  segregations  or  aggregations  include  nests,  chambers,  pockety 
amygdules,  and  small  ore-bodies  of  every  description.  They  may  ocnr 
in  larger  deposits  of  other  classes.  Thus,  the  amygdaloid  beds  of  Lake 
Superior  are  sheet  deposits,  but  their  copper  is  often  in  segregatiooi 
Pockets  and  chambers  are  also  common  in  veins,  especially  iu  Urge 
veins.  The  ordinary  rock  formations,  worked  by  quarrying,  and  tki 
springs,  worked  by  boring,  digging  wells,  and  x)umping,  I  leave  oat  of  ] 
consideration. 
Kecapitulating  this  classification  of  mineral  deposits,  we  have: 

A.  Superficial  deposits. 

I.  Doi)osits  of  debris.  i 

II.  Surface  formations  in  place. 

B.  Inclosed  deposits. 

I.  Sheet  or  tabular  dex)osits. 
a.  Lodes. 
h.  Beds  and  seams. 

II.  Mass  deposits. 
a.  Masses. 
h.  Impregnations,  &c. 

III.  Other  irregular  deposits. 

a.  Pockets,  &c.,  distributed  in  other  deposits* 

b.  Isolated  segregations,  gash- veins,  &c. 

This  is  substantially  the  classification  of  Lottner,  a  late  distingniM 
professor  at  the  Berlin  School  of  Mines.  In  the  small  space  devoM  M 
this  discussion  I  can  only  make  brief  mention  of  the  most  importmttf 
the  above  classes,  adducing  at  the  same  time  established  Am^ieii 
examples,  and  confining  myself  principally  to  the  bearings  of  tbe  nt 
ject  upon  gold  and  silver  mining. 


CHAPTER  LXI. 
SUPERFICIAL   DEPOSITS. 

These  are  always  of  comparative^'^  recent  geological  Ibrmatiffc 
The  deposits  of  debris  are  accumulations  of  mineral  detached  frot 
its  original  localities  by  disuitegrating  influences,  and  convcj^ 
generally  by  water,  to  a  new  position.  They  contain,  therefioniii 
great  variety  of  material,  fix)m  large  bonlders  down  to  the  finest  m': 
or  clay,  in  which  the  valuable  minerals  are  imbedded.  Somediil 
these  deposits  are  simply  disintegrated — ^not  washed  away.  Tfcey* 
then  to  Ix"^.  recognized  by  their  freedom  from  wateivworn  piurticle8,iii^ 
&^c.,  then*  general  homogeneous  composition,  and  their  position  in  jdifli 
where  there  are  otherwise  no  signs  of  alluvial  action.  The  mo8t>  fineqttil 
superficial  deposits  of  debris,  however,  have  been  aocamnlated  by  tf^ 
rents  of  water.  The  lighter  minerals  have  been  washed  away,  iocMiig 
all  those  ores  which,  by  chemical  decompositiony  assmned  forms  4 


MINERAL   DEPOSITS.  449 

lall  si>eciflc  gra\ity,  or  aotually  became  soluble.  Hence  it  is  not  com- 
on  to  find  pyrites,  silver  ores,  or  carbonates  in  placers,  though  the 
iginal  (leiK)sits  may  have  contained  all  these  in  jjreat  abundance.  We 
id,  on  the  other  hand,  princi[)allj'  goUl,  platinum,  heavy  tin  ore,  mag- 
Jtie  iron  ore,  specular  iron,  and  precious  stones — all  substances,  which 
imbine  high  specific  gravity  with  indifference  to  ordinary  atmospheric; 
cencics.  The  i)rocess  which  such  deposits  have  undergone  may  be 
died  a  natural  '^  dressing,''  or  mechanical  concentration.  As  in  artifi- 
al  concentration,  so  in  this  case,  the  size  and  shape  of  particles  has 
too  an  influence  upon  their  deposition,  as  may  be  seen  in  tlie  stratified 
rrangtMnent  of  saiul,  gravel,  and  boulders  in  any  river  bed.  After  such 
deiKxsit  has  accumulated,  the  passage  through  it  of  siliceous  or  calcif- 
pous  waters,  together  with  the  pressure  of  new  accumulations  above, 
tty  cement  it  together  in  a  solid  mass,  so  that  it  can  only  be  extracted 
ly  blasting,  as  if  it  were  solid  rock.  California,  Oregon,  Idaho,  Montana, 
•nd  other  l^acitic  TeiTitories  give  abundant  exami)les  of  every  form  of 
►lacer  deposit,  incluxling  gravel  and  cement.  The  celebrated  blue  lead 
>f  California  is  the  most  notable  instance  of  the  latter.  It  is  in  an  an- 
ient riv<*r  channel  or  system  of  nver  channels,  ninning,  in  many  cases, 
iCTDss  the  present  streams,  and  now  overlain  wiih  alluvium,  or  even 
nth  eruptive  masses  and  hill  ranges.  The  blue  cement  is  rich  in  gold, 
Iwtthe  numerous  boulders  of  all  sizes  contained  in  it  appear  to  be  bar- 
»n.  The  deposits  along  the  banks  and  in  the  channels  of  present 
JtPwmis  are  doubtless  still  in  the  process  of  formation.  Indeed,  it  isfre- 
inently  the  case  that  mining  operations  on  the  upper  waters  of  a  stream 
nJI  caus<>  in  a  year  or  two  protitable  placers  on  the  bars  and  bends  be- 
ow.  Artificial  placers  of  this  kind  may  be  seen  in  almost  any  extensive 
hi'vr  region,  as,  for  instance,  on  the  Carson  liiver,  below  the  mills  of  Vir- 
inia,  where  tailings  of  c<msiderable  value  have  sometimes  been  gathered, 
iisaii  interestingcpiestion  whether  gold  accumulat(»d  in  placers  increases 
I  the  size  of  its  particles.  The  idea  has  been  scouted  by  some  scientific 
Hters,  but  there  are  strong  indications  that  such  a  process  actufilly  takes 
•oe.  The  greater  jmrity  and  size  of  nuggets,  &c.,  found  in  placers,  as 
«iilKire<l  with  the  veins  from  which  they  were  formed,  indicates  an  aggre- 
itiou  or  inorganic  growth,  precexled  by  a  chemical  reaction,  reino\ing 
Iver  and  baser  metals.  Centh,*  in  18.j9,  concluded  from  the  superior 
irity  of  the  alluvial  gold  of  the  southern  States,  that  the  veins  could 
»t,  by  their  decomimsition,  have  furnished  it ;  but  Oscar  Liebert  had  al- 
ady  put  fonvard  a  bold  theory  of  the  alteration  of  the  gold  by  solution, 
^ipitation,  and  agglomeration,  which  he  supported  with  ingenuity. 
It  received  mostly  ridicule  for  his  pains.  At  that  time  the  chemical 
kssibilities  were  not  fully  known.  Professor  iJischoff,  the  eminent 
lemist  and  geologist,  has  since  found  that  sulphide  of  gold  is  slightly 
table  in  pure  water.  It  is  now  also  known  that  chloride  of  gold  will 
exist,  in  very  dilute  solutions,  with  protosalts  of  iron,  provided 
ere  is  present  an  alkaline  carbonate  and  a  largo  excess  of  carbonic 
U.  If  the  sulphide  of  gold  is  required  in  solution,  it  is  only  neces- 
ty  to  charge  the  solution  with  an  excess  of  sidphiiretted  hydrogen. 
L  the  same  connection  should  l>e  mentioned  the  discovery,  from  a  dif- 
lent  quarter,  that  metallic  gold  is  soluble  in  solutions  of  the  persalts 
'  iron.  It  will  be  seen  that  these  discoveries  give  a  much  larger  range 
id  greater  probability  of  changes  in  the  auriferous  material  once  de- 
lated in  a  vein. 

*  Ameriean  Jonmal  of  Scionco  and  Arts.  Sei)teiiil>er,  I80O. 

M)er  Itacolnmit,  seine  Begleiter  iiml  cliu  MotiUlflihrnn^  desselben,  von  O.  Lie1>cr, 

VkU^eolog  Ton  Sttd-Carolina.    In  Cottn's  (»nng8tndicn,  Freiberg^  I860. 

H.  Ex.  Doc.  207 29 
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But  another  and  still  more  important  series  of  experiments  lias  Wii 
carrieil  out  by  Australian  chemists,  and  eorrobonitcd,  1  believe,  iu 
Frjince.  The  latest  reported  results  of  these  inquiries  are  found  in  a 
paper  on  the  formation  of  gold  nuj»:gets  in  the  auriferous  drifts,  resMl 
before  the  Koyal  Society  of  Victoiia,  by  Mr.  Cosmo  ]^ewberry.*  Tlie 
arguments  and  facts  contained  in  that  paper  strongly  support  the  tlieun 
of  the  growth  of  nuggets,  and  furnish  a  simple  analog^'  in  the  preiijii- 
tation  of  metallic  gold  from  solution  by  the  reducing  action  of  orjranic 
nmtter,  in  the  presence  of  a  nucleus.  The  nucleus  may  be  itself  g»)M, 
or  iron,  copper,  or  arsenical  pyrites,  galena,  zinc  blejide,  or  8ul))hiiit' (if 
antimony,  «S:c.,  and  upon  it  the  metallic  gold  collects  in  iri-egidar  grains, 
accunudating  in  mamillary  and  even  crystalline  forms.  This  beiu;,'  ilie 
cia.se  in  the  experiments  by  which  artiiicial  nuggets  and  crystals  of  guld 
have  been  i)roduced,  we  are  led  to  believe  a  similar  process  jxissibl**  iu 
nature,  especially  since  nuggets  of  drift-gold,  when  weighed,  show  frv 
quently  a  less  si)ecitic  gravity  than  belongs  to  the  metal ;  and,  wlnu 
sawn  in  halves,  display,  in  numei'ous  instances,  thex>xidized  remains  ni' 
former  nuclei. 

To  some  such  proc(»ss  of  solution  and  deposition  we  may  a^iiW 
the  presence  of  gold  in  rocks  and  veins;  its  alteration  and  nilnf 
tion  to  m(»tallic  form  ("  free  gohP)  in  the  up])er  or  exiK>sed  pails  of  smh 
i-ocks  or  veins ;  and,  finally,  the  still  greater  i)unty  and  size  of  its  |Kini 
(jles  so  frequently  noticed  in  placers.  As  Lieber  very  forcibly  reniarkwL 
if  we  are  forced  to  believe  iu  tbe  reduction  and  molecular  aggn»»,'ati<m 
of  gold  alK)ve  the  water-line  in  V(»ins,  we  must  expect  the  same  pnniess 
to  be  still  more  likely  in  placers,  which  are  more  ex])Osed  to  atmospberir  j 
agencies  and  percolating  waters.  It  is  not  necessary  to  assume,  b«w 
ever,  that  this  process  tak(»s  jilace  in  all  cases.  On  the  contrary,  m 
tain  chemical  reactions  being  involved,  thenjmust  be  certain  coincidfut 
conditions.  These  I  cannot  liere  jiause  to  discuss  elaborately.  I  shall 
return  to  the  subject  in  considering  the  distribution  of  gold  in  veins, 
and  1  will  only  add  at  present  that  this  theory  alibrds  the  only  ratiniial 
explanation  of  the  inlluence  of  eru[)tive  rocks  upon  auriferous  dei)08il!*. 
Humboldt,  Murchison,  and  many  otlujr  observers,  have  noticed  tk 
prevalence  of  eruptive  masses  in  or  near  gold-bearing  dejwsits,  and 
nmny  hypotheses  have  9scrii)ed  to  thes(^  sources  the  intixiduction  of  tbe 
gold.  The  true  connection  between  eruptive  i*ocks  and  mineral  deposit* 
of  gold,  and  several  other  metals,  is  to  be  sought  in  the  abuudami*  vi 
th(»rmal  and  saline  waters  accom[)anying  and  suceeeding  such  eruption*. 
There  is  in  most  cases  no  reason  to  suj)iK)se  that  the  metals  themselvi** 
formed  part  of  tin?  eruptive  mass.  Lavas  and  traps  are  in  pencral 
notably  fi*e<^  from  the  metals  concentrated  in  ueighboiing  dejKisits. 

To  return  to  the  subject  of  alhnial  deposits,  it  must  be  confessed  that 
the  mechanical  processes  of  deposition  are  by  far  the  most  universal  ainl 
influential  in  such  formations.  As  already  remarked,  8ui)erl]cial  deposit* 
sometimes  occupy  the  precise  locality  of  the  rocks  from  which  they  sw 
produced;  as,  for  instance,  numerous  gold-diggings  iu  the  southern  and 
l*acilic  States  on  the  very  outcrops  of  auriferous  veins.  These,  not  hav- 
ing undergone  to  any  extent  the  processes  of  mechanical  concentration 
and  accumulation,  aro  not  so  rich  as  the  placers  of  accumulation.  Cottat 
lays  down  the  following  rules,  deduced  a  priori  from  the  method  rf 
formation,  and  confirmed  in  i)ractice : 

1.  Placers  in  loco  will  bo  likely  to  carry  metals  in  qiumtity  and  distri- 
bution like  the  original  dei)osits"  on  which  they  lie, 

*  Anicric.in  .Jonriial  of  Mining,  Sept«inlK?r  12,  1668. 
tErzla^«'r.st:ittciiU'hrr,  ]U\.  I,  S.  101,  102. 
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2.  Allavial  placers  of  accamalation  will  be  richest  ia  those  places 
irhere  the  carrent  of  the  stream  was  interrupted  by  a  dimiuutiou  iu  its 
all,  by  sudden  change  of  direction,  or  by  the  entrance  of  a  tributary ; 
I  would  add,  also,  by  reefs,  bars,  and  eddies.)  The  absolute  richness, 
iiowever,  depends  upon  local  circumstances^  and  the  size  and  weight  of 
the  floated  masses  must  be  taken  into  consideration. 

3.  E8i)ecially  rich  are  frequently,  of  course,  the  small  depressions, 
holes,  creases,  and  fissures  of  the  bed-rock  over  which  the  current 
passed. 

4.  The  lowest  layers  of  each  period  of  deposition*  are  usually  the 
richest. 

5.  Sometimes,  however,  several  periods  of  deposition  have  succeeded 
each  other ;  and  thus  several  rich  strata  may  occur  in  the  same  ground. 

6.  Not  only  the  courses  of  present  streams,  but  also,  and  esi)ecially, 
the  ancient  channels,  now  forsaken,  are  the  localities  of  placers. 

Of  these  rules,  the  fourth  and  fifth  especially  deserve  attention.    A 
period  of  deposition  may  be  understood  as  the  time  during  which  all  the 
mass  of  alluvial  material  is  sensitive  to  the  action  of  water.    By  the 
(padual  cementing  process  already  alluded  to,  or  by  an  interruption  of 
the  aqueous  action,  the  alluvial  layers  may  becoine  so  hardened  as  to 
ten  a  new  bed-rock ;  or,  simply  by  great  accumulated  depth,  they  may 
Cftise  to  be  aftected  to  the  bottom  by  the  action  of  the  stream.    The  re- 
sult would  be,  if  the  deposition  of  ifiaterial  continued,  a  second  series 
ttferlying  the  first,  and  having  its  own  relative  degrees  of  richness  in 
different  strata.    The  miners  of  the  Pacific  Coast  have  learned  by  expe- 
Jience  that  there  are  frequently  two  or  three  bed-rocks,  and  correspond- 
ing strata  of  maximum  richness,  alternating  with  others  more  or  less  bar- 
^.    Many  old  diggings,  supposed  to  have  been  exhausted,  will  un- 
ioabtedly  be  worked  again  with  deeper  bed-rock  tunnels,  and  will  yield 
liore  gold  than  ever.    A  striking  instance  may  be  found  at  Dutch  Flat, 
H  California,  f 

Gold,  tin,  platinum,  magnetic  iron,  and  precious  stones  are  the  priu- 
Spal  valuable  minerals  occurring  in  placers.  Tin  placers  have  not 
•€t  been  discovered  in  this  country,  except  the  stream-tin  from  south- 
festem  Idaho,  the  8i)ecimens  of  which  are  promising,  but  the  quan- 
ity  available  is  not  known.  The  vast  deposits  of  Banca  and  Malacca,  in 
he  East  Indies,  are  alluvial,  though,  I  believe,  to  some  extent  covered. 
Sie  platinum-placers  are  mainly  in  the  eastern  Ural.  This  metal,  as 
i^dl  as  iridium  and  osmium,  has  been  found  with  American  gold ;  but 
^prospectors  have  as  yet  (possibly  from  lack  of  familiarity  with  plati- 
Um.  and  possibly  from  not  searching  particularly  for  it)  reported  no 
Reality  where  it  might  be  obtained.  In  view  of  the  great  usefulness  of 
bis  metal  in  the  arts — limited  onl^  by  the  small  supply  and  high  price — 
be  imiK)rtance  of  finding  it  in  this  country  in  paying  quantity  is  evident. 
|lacerH  of  copper  occur  in  China  and  Brazil,  and  I  know  of  one  locality  iu 
•ova  Scotia,  on  the  coast  of  the  Bay  of  Fuudy,  where  this  metal,  in  erys- 
U«  of  i^ea-size,  imbedded  in  clay,  can  be  mined  with  the  shovel.  Ar- 
flcial  placers  of  iron  ore  occur  on  the  coast  of  Elba,  |  where  are  accumu- 
ited  the  debris  washed  down  from  the  burrows  of  vast,  open  cuts 
lade  by  the  iron-miners  on  the  mountains.  Still  more  striking  instances 
te  furnished  by  the  magnetic  and  titaniferous  iron-sands  of  Canada  and 
ew  England,  and  of  New  Zealand.    The  latter  have  been  shipi)ed  to 

*  In  the  origiDaly  SGhwemmperiodc. 

raee  my  report  for  1868.  p.  'J2 

:  Karsteu'ii  Airhives  of  Mining,  Bd.  xv,  S.  410,  cited  in  Giiet/.sclnnanu'8  Auf-und  Un- 

nachuog,  (Freiberg,  1856,)  p.  22iK 
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England,  with  indifferent  pecuniary  and  metallurgical  success  Tbo 
iron-sands  of  Canada  ai-e  now  worked  with  success  at  Moisie;*  and  the 
recent  introduction  of  machines  which  separate  the  ore  by  means  of  mag- 
nets very  rapidly  and  cheaply  will  doubtless  result  in  a  wide  develo|»- 
ment  of  these  deposits.  Dr.  T.  Sterry  Ilunt  recommends  experimentit 
with  i)lacers  of  this  nature  existing  along  the  coast  of  Ix)ng  Islaiwl 
Sound. 

Keturning  once  more  to  gold  deposits,  it  should  be  remarked  that,  from 
the  nature  of  their  formation,  placers  are  generally,  in  their  richest  parts, 
much  richer,  by  virtue  of  the  concentration  they  have  undergone,  than 
the  strnta  or  veins  from  which  they  are  formed.  The  possible  agjanrega- 
tion  of  particles  to  nuggets  larger  than  the  masses  found  t»  situ  has 
already  been  noticed.t  But,  under  some  circumstances,  the  veins  may 
be  richer  than  the  resulting  placers,  as,  for  instance,  when  the  originj!! 
rock  is  so  hard  as  to  resist  in  a  higher  degree  than  the  country  rock  the 
disintegrating  influences,  so  that  for  eveiy-  small  portion  of  auriferoas 
material  detached  an  immense  quantity  of  the  baser  debris  is  carried 
away  in  the  same  streams ;  or,  where  the  peculiar  arrangement  of  water 
courses  is  su(?h  as  to  scatter,  instead  of  concentrating,  the  anrifenMu 
material.  But  these  instances  are  rare.  On  the  other  hand,  the  amouot 
of  material  to  be  extracted  and  treated  for  obtaining  a  given  quantity 
of  gold  is  generally  much  greater  in  placer  than  in  vein  mining.  The 
removal  of  poor  or  barren  strata,  the  search  after  the  richer  acciimnla- 
tions,  and  the  vast  amount  of  excavation  required  for  ditches,  &c„  Bit 
heavy  items;  and  it  must  be  remembered  that  the  capital  thus  iiiveste<l 
must  pay  for  itself  in  a  short  time  or  become  a  total  loss.  The  average 
economical  results  of  all  the  jilacer  mining,  compared  with  those  of  all 
the  (piartz  mining  for  gold  for  the  last  twentj^  years  iii  this  coiiiitn', 
would,  T  think,  show  a  balance  in  favor  of  the  latter. 

The  second  class  of  superficial  deposits  is  represented  by  heds  of  Iwjf 
iron  ore,  salt,  soda,  sulphur,  &v.  Salt  and  soda  beds  are  common  iu  tlM* 
gi-eat  inland  basin  of  this  countiy.  They  belong  to  the  Siimo  category 
as  the  salt  lakes,  borax  lake,  &c.  The  great  prevalence  of  alkaline 
deposits  in  those  regions  is  due  to  the  decomposition  of  a  soda  feld^ 
in  which  th(»  porphyritic  and  trachj'tic  rocks  abound,  and  which  is  the 
first  ingr(»dient  removed  from  them  by  heated  waters  or  atmospheric 
ag(Micies. 

The  source  of  the  alkaline  iStnlts  in  all  these  lake«  and  marsheit 
scM.^ms  to  be  the  hills  around  them  and  not  the  ground  beneath.  This 
the  gi'eat  salt  field  at  Silver  Peak,  which  covers  with  its  snowy  sarfiwe 
nearly  fifty  squai^e  miles,  is  but  a  few  inches  or  feet  in  depth,  audhnt 
and  cold  sj^rings  of  fresh  water  come  through  it  to  the  surface.    Piwfc 


*  EugiiiPoriii*^  and  Mining  Journal,  Febniar>'  .5, 1870. 

t  Tbo  following  are  some  of  the  largest  nuggets  reported  : 

17:M),  La  Paz,  Peru 601bi. 

18:W,  Cabarras  County,  North  Carolina 88  lbs. 

(?)   Reid  Mine,  North  Carolina 8011m. 

184*2,  Ural  Mountains 97  lbs. 

(f)   Australia 1461bi.  3drt 

1851,  Australia llSlbi. 

1851,  Australia 106  lbs. 

(?)   Australia,  (the  " Sarah  Sands,*- ) 9931b8.4ot. 

IKKi,  Ballarat 108  Ibt. 

(?)   Califomia 100 lbs. 

ISfilJ,  Australia 119  lbs. 

lHi9,  Sierra  County,  California 106  lbs. 

Solid  masses  of  such  sizes  have  never,  so  far  as  1  know,  been  disetnfred  in  tpids 
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ater  cou  in  many  other  places  be  found  by  digging  in  the  salt  fields. 

lemember  one  instance  at  Lone  Mountain,  Kye  County,  Nevada ;  but 
tie  water,  though  not  actually  salt,  is  not  pure.  The  hot  spring  in 
he  Silver  Peak  marsh  appears  to  contain  a  good  deal  of  lime.  The 
Qanner  of  working  these  salt  beds  is  described  in  my  last  report.* 

There  is  a  remarkable  deposit  of  soda  about  two  miles  north  of  the 
knd  Springs  road,  and  fifty  miles  exist  of  Virginia  and  Gold  Hill.  It  is 
)wned  by  parties  in  Carson  and  Virginia  who  use  it  in  the  manufacture 
of  soap  and  supply  quartz  mills  with  it  as  a  chemical  agent  in  the  re- 
duction of  ores.  They  also  furnish  it  to  drug  and  grocery  stores,  where 
it  is  soUl  for  washing  and  other  purposes  for  which  common  soda  is 
oidiiiarily  used.  It  is  said  to  be  free  from  all  earthy  matter  and  to  con- 
sist of  80  per  cent  soda,  the  balance  being  other  salts.  The  deposit  is 
in  the  midst  of  an  alkali  flat  of  some  seventeen  acres  in  extent,  and  at 
the  surface  it  appeared  only  about  three  feet  wide,  or  more  like  a  soda 
8priDg  than  an^t-hing  else,  the  i)ure  article  forming  in  a  crust  over  and 
about  the  strong  watery  solution.  Upon  digging  beneath  this,  however, 
the  solid  soda  was  discovered  in  a  defined  mass.  A  shaft  has  been  sunk 
beside  it  to  the  depth  of  fifty  feet,  from  the  bottom  of  which  a  drift  has 
been  made  twenty-five  feet  into  the  vein  or  deposit  of  soda,  without 
getting  through  it.  The  inclosing  walls  on  each  side  are  very  distinctly 
defined,  and  are  simply  composed  of  a  dark,  heavy,  compact  iron  sand, 
rtrongly  impregnated  with  soda.  Analogous  deposits  ih  Humboldt 
Douuty,  Nevada,  have  furnished  excellent  fluxes  for  smelting  refractory 
>reR. 


CHAPTEK  LXII. 

INCLOSED    DEPOSITS. 

Lodes  constitute  the  first  subdivision  of  the  inclosed  deposits.  A 
ode  is  a  fissure  in  the  earth's  crust,  filled  with  mineral.  The  terms 
■eio,  lead,  ledge,  and  reef,  are  used  indifferently  for  the  same  thing ; 
Hit  all  these  terms  are  frequently  applied  vaguely  or  incorrectly  to 
heet-deposit«,  which  are  not  lodes.  Thus  we  hear  of  veins  of  coal ; 
md,  in  the  common  usage  of  miners,  everytliing  is  a  "ledge  "  which  has 
J6en  "  located."  The  distinction  between  lodes  and  l>eds  is,  however, 
"Willy  the  sharpest  and  most  positive  in  this  whole  classification.  All 
odes  are  fissure-lodes,  even  those  running  parallel  with  the  stratifica- 
'ion  of  the  inclosing  ro(*ks,  or  oc<;urring  along  the  contact  of  two  differ- 
nit  rock -formations.  The  definition  above  given  includes  these  cases, 
^  I  shall  show  more  clearly  by  considering  the  radical  distinction  be- 
'Veen  lodes  and  beds.  The  latter  are  generally  (but  not  always  exactly) 
Parallel  with  the  inclosing  rocks,  and  amount  to  nothing  more,  in  most 
^iises,  tban  layers  of  the  regular  formation,  diftering  in  their  contents 
>W)re  or  less  from  the  earlier  layers  under  them  and  the  later  layers 
^er  them.  In  some  instances  the  panillelism  is  only  general.  The 
^eds  widen  and  thin  out,  and  on  that  account  are  sometimes  held  to 
^  k)des,  especially  if  steeply  tilted.  But  this  irregularity  is  common 
*Doagh  in  all  stratified  rocks.  The  test  question  deciding  between  a 
ode  and  a  bed  tarns  on  the  definition  already  given.  A  bed  never  is, 
aid  a  lode  always  is,  a  deposit  effected  between  already  existing  rocks, 
fid,  theref<ffe,  of  lat«r  origin  than  the  strata  on  either  side ;  in  other 

*  Mineral  Resources,  &c.,  1809,  page  81. 
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words,  a  fissure  filled.  The  fissure  may  be  acrosjjs  the  stratiticatiou  or 
l>arallel  with  it,  or  along  the  coutact-plane  of  two  tbrmatioii.s ;  it  may 
have  been  filled  in  any  one  of  many  ways.  These  all  give  rise  to  ditter 
ent  varieties  of  veins ;  but  the  general  definition  includes  all,  and  is 
as  <^lear  as  it  is  broad.  AVe  have  then,  at  the  outset,  the  followinjr  otm- 
ehisions  from  our  definition  : 

1.  The  form  and  direction  of  a  vein  are  determined  by  the  fissure. 

2.  The  mineral  contents  are  determined  by  the  time,  manner,  and  ma 
terial  of  the  filling  of  the  fissure. 

;>.  The  vein-material  is  always  later  than  that  of  the  formation  of  tbe 
"  (country"  or  inclosing  rocks. 

4.  Sheet-deposits,  intersecting  a  formation  across  the  stratificittion, 
and  independently  of  it,  are  certainly  lodes;  but  all  lodes  need  not  ne- 
cessarily take  that  direction. 

5.  Lodes  parallel  with  the  stratification  are  not  so  easily  recognized: 
because  they  may  be  confounded  with  beds ;  but  when  they  are  provnl 
to  consist  of  material  later  in  origin  than  the  rocks  on  either  side,  awl 
deposited  in  a  seam  or  op<»ning  between  them,  whatever  be  its  direction 
or  dimensions,  they  nnist  be  considered  lodes;  and  the  same  is  true  of 
"contact^  lodes. 

r».  There  are,  how(»ver,  contact  beds,  namely,  layers  between  two 
formations,  (iiliering  from  both,  but  formed  in  the  regular  series  of  tiM 
as  well  as  position,  to  which  both  belong.    These  are  not  lodes. 

The  advantage  of  definitions  is  shown  in  the  practical  conclnnoni 
which  may  be  drawn  from  the  foregoing  simple  statements,  and  which 
I  insert  here,  to  show  that  they  are  independent  of  all  the  coni])licated 
hypotheses  which  suiTound  this  subject.  No  matter  what  theories  are 
entertained  as  to  how  a  fissure  is  formed,  or  how  filled,  I  think  the  fol- 
lowing conclusicms  cannot  be  escaped : 

The  history  of  a  lode  comprises  logically  thi-ee  epochs :  the  formini: 
of  the  fissure,  determining  its  form ;  the  filling  of  the  fissure,  determin- 
ing its  substance ;  and  the  ei>och  of  modification,  affecting  both.  In 
fact,  however,  two  or  more  of  these  processes  may  go  on  at  the  same 
time.  Logically,  the  fissure  must  be  formed  first;  but  in  cases  of  vol- 
canic dikes,  the  filUngispractically  simultaneous  with  the  fissuring,  and 
impelled  by  the  same  force.  Again,  changes  in  the  form  and  substance 
of  a  l(Mle  <io  doubtless  take*  i)la(!e  during,  lus  well  as  after,  its  formation. 
The  third  epoch  is  added,  however,  to  rei)resent  the  realm  in  which  mai 
i tying  agencies  rule  supreme. 

.  1  wiiive  at  present  the  cpiestion  how  fissures  are  formed.    It  is  certaiD 

*ft;\\iit  in  most  cases  they  an»  not  immediately  filled:  and  it  is  hi;rhlT 

4J>robal)le  that  the  process  of  filling  occupies  considerable  iwrioil*  rf 

'  time,  during  which  the  lissure  remains  o])en.    2^ow  the  natnral  tendeuc}' 

of  an  emjity  fissure,  unless  it  be  perfectly  vertical,  is  to  close  again,  by 

reason  of  the  unsui>ported  weiglit  of  tlie  upi)er  side,  fitly  called,  ii 

miners'  i)hrase,  the  "  hanging  wall.-'    My  observation  con vinces  me  thit 

a  great  number  of  fissures  do  close  in  this  way,  and  never  becon* 

veins  at  all,  but  remain  visible,  if  visible  at  all,  only  as  "  seams,'"* line* 

of  fracture,"  "  breaks,"  or  '*  slides,"  having  almost  hq  filling,  except  djy 

produced  by  the  abrasion  of  the  rocks  on  either  side  with  moisture.  It 

is  evi<lent  that  for  the  comi)lete  formation  of  a  loile  there  must  be  ate 

sniv,  ami  this  fissure  must  ]>e  kept  open  till  it  has  been  filled  withfiwk 

mineral. 

Th<»  same  cause  which  tends  directly  to  close  fissures,  tends  indirectly 
to  kiK»i)  them  open.  I  mean  the  weight  of  the  hanging  wall.  Piecesrf 
rock  d<*tach  themselves  from  this  wall  and  fall  into  the  fissure,  whew 


MINERAL   PEPOSITS.  455 

they  become  wedged,  and  thus  hold  the  sides  apart.    These  pieces, 
when  tbey  are  afterward  found  imbedded  in  the  vein  matter,  are  called 
"horses.^    Another  way  by  which  the  fissure  may  bo  kept  open  is  by 
the  settling  back  of  the  hanging  wall,  not  exactly  to  the  same  place 
irhich  it  occupied  before.    In  this  way  the  surfaces  of  the  two  walls,  in- 
stead of  fitting  each  other,  meet  at  projecting  points  or  bulges,  and 
leave  a  fissure  of  alternately  widening  and  narrowing  form.    A  simple 
experiment  with  two  plates  of  corrugated  iron  will  show  this  effect  to 
the  unprofessional  reader.    It  must  be  remembered,  however,  that  the 
original  irregularity  of  fissures,  and  the  frequently  oblique  or  even  com- 
pound motion  of  the  wall  in  settling  back,  tend  to  produce  departures 
from  the  simple  type  indicated  by  the  above  experiment.    A  closer 
analogy-  may  be  obtained  by  cracking  open  a  cobble-stone,  and  bringing 
the  parts  together  again  in  new  positions.    In  this  way  the  character- 
istic features  of  form  in  lodes  (apart  from  slides  and  heaves,  to  be  ex- 
plained hereafter)  may  be  produced  in  miniature. 

The  form  of  a  fissure  depends  then  upon  the  original  forces  producing 
it,  and  its  subsequent  modifications,  principally  through  the  movement 
of  its  walls.    We  cannot  lay  down  general  laws  governing  all  lodes  in 
tte8eresi)ects ;  but  we  can  discover  in  single  lodes  and  groups  of  lodes 
""  of  local  processes,  and  thus  arrive  at  rules  more  or  less  appli- 

lose  particular  cases.  That  the  contents  of  a  vein  have  com- 
little  to  do  with  its  form,  is  evident  from  the  foregoing  dis- 
The  fissure  is  a  mold,  into  which  the  vein  material  is  run, 
the  effects  of  that  material  upon  its  mold  are  comparatively  insig- 
idtlcant.  The  theory,*  advanced  upon  distinguished  authority,  that  fis- 
•Ores  are  generally  widened  by  the  force  of  the  cryst«allization  of  their 
fluid  contents,  is,  I  think,  wholly  without  foundation.  If  filled  with 
inelte<l  matter,  they  are  more  likely  to  shrink;  if  with  matter  in  solu- 
tion, the  dei)osition  of  crystals  is  gradual,  and  tlie  space  is  rarely  so  con- 
fined as  to  give  opportunity  for  a  force  to  act  against  the  walls.  The 
Viery  last  deposit,  down  the  central  line  of  the  vein,  might  crystallize 
Under  some  confinement;  but  it  is  prepostenms  to  ascribe  to  it  any  per- 
tseptible  movement  of  the  walls.  The  expansive  force  of  crystallization, 
M  indicated  in  the  freezing  of  water,  is  very  great ;  but  it  does  not 
come  into  play  in  the  quiet  deposition  of  crystals  from  solution.  Nobody 
^•er  saw  a  geotle,  burst  open  by  the  crystallizing  of  its  infiltmtions ;  yet 
We  are  asked  to  believe  that  vast  weights  have  been  moved  considerable 
flistance.^  by  such  action  in  spaces  comparatively  still  more  insignificant. 
AJl  the  fiicts  observed,  moreover,  such  as  the  occurrence  of  ''  selvages," 
**  vuggs,"  or  empty  spaces,  *'  slickensides,"  &c.,  agree  with  the  hypothesis 
of  pressure  from  the  walls,  tending  to  close  tlie  fissure. 

Fissures  are  limited  in  length,  and  it  is  impossible  to  tell  how  far 
they  continue,  except  by  actual  exploration.  Their  extent  in  depth  is 
^aally  unknown  ;  but  well-defined  fissures  have  been  thus  far  found  to 
^tinuc  in  depth  further  than  human  skill  is  able  to  follow  them.  To 
taichide,  however,  that  because  they  descend  more  than  one  or  two 
tlioiiftand  feet,  therefore  they  continue  to  the  center  of  the  earfli,  or  to 
tte  supposed  fluid  mass,  calculated  to  be  from  twenty-five  to  one  hun- 
dred miles  below  the  surface,  is  manifestly  unreasonable.  With  the  ex- 
^tion  of  suiH'rficial  and  gash- veins,  (see  below,)  we  may  consider  them 
M  practically  inexhaustible  in  depth,  without  assuming  to  say  how  far 
tley  p;o.  With  our  present  appliances,  our  operations  are  limited  by 
kke  difBciilty  and  cost  of  deep  workiifgs,  not  by  the  extent  of  the  fissure 

bi  that  direction. 

■» 

•  See  xny  vepoit  of  last  year,  i).  39,  uote. 
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The  quostion,  bow  fissures  are  filled,  is  also  waived  for  the  ])resent.  it 
must  be  admitted  that  the  fiUiu^jc  is  generally  a  subse^iuent  process,  and 
there  is  uo  reason  why  it  should  not  take  place  very  slowly,  throagli 
unmeasured  periods  of  time.    The  changes  that  accompany  and  sacce«tl 
it  are  those  of  position,  (cross-fissures,  of  later  formation,  dislociitiD{! 
the  vein,  or  fresh  movements  of  the  walls  of  the  vein  it^ielf,)  and  tbo» 
of  composition,  (oxi<lation,  and  other  chemical  changes,  galvanic  cur- 
rents, molecular  movements,  concentrations,  redistributions,  &c.)    Xo 
doubt  the  form  of  the  fissure  influences  the  distribution  of  the  veui  ma 
terial,  espc^cially  when  the  latter  contains  substances  of  ditt'en^nt  jrrav 
ity,  solubility,  or  volatility.     For  instance,  vein-matter  in  solution  ur 
mechanical  snsi)ension  would  be  more  likely  to  be  pi'ecipitated  in  wiilw 
parts  of  the  vc»in,  where  the  current  woukl  be  slower.    But  these  eousid 
erations  are  too  nearly  connected  with  most  theories  of  veintorination 
for  my  present  purpose.     I  will  only  add  one  observation  with  re^anl  ro 
vein-material,  which,  like  the  foregoing,  will,  I  think,  meet  with  grnewl 
acceptance ;  and  then  I  shall  jn'oceed  to  deduce  from  the  indispiitJiMp 
premises  thus  far  established,  a  few  practical  conclusions,  c^ilculatinl,  I 
think,  to  sweep  away  from  the  field  of  inquiry  a  great  dral  of  unum> 
Siiry  rubbish. 

Nature  has  not  regulated  her  o])erat ions  by  commeivial  rules.  Tolwr 
the  distinction  between  valuable  and  useless  minerals,  rich  aud  poor 
ore,  is  unknown.  ^lany  fissures  are  filhnl  with  granite,  iwiphyrv,  ta- 
siilt,  &c.,  and  an*  of  no  interest  to  the  miner,  except  so  far  as  theyjno- 
duce  disturbances  of  ore-de[»osits.  Of  those  fissures  which  an*  filled 
with  metalliferous  material,  some  are  rich  enough  to  pay  for  workin;'. 
and  some  are  not.  The  same  vein  is  in  one  spot  rich,  and  in  another 
poor.  These  variations  it  is  iiu possible  to  reduce  to  any  general  law. 
especially  in  the  cas(»  of  gold  and  silver.  The  former  of  thesi»  is  always 
and  the  latter  frequently,  an  accidental  constituent  in  the  veiuuiatb 
rial.  One-thousandth  of  ouc»  ]»er  cent,  of  gold  would  correspond  with 
$5  gold  per  ton  of  ore — scarcely  a  paying  quantity;  two-thousamltbsot' 
one  per  cent,  would  be  >JlO  p(»r  ton — (»nongh,  under  favorable  eirtum- 
stances,  to  pay  good  profits.  One- twentieth  of  one  i)er  cent,  of  silvtf 
would  be  about  SIO  per  ton — too  low  for  profit  at  any  but  the  Comstock 
mines;  and  reducring  this  by  one-fiftieth  of  one  per  cent,  mitkesitw)- 
nomically  worthless.  It  is  luanifest  that  changes  so  snmll  as  these  can- 
not  have  the  inquntance  naturally  which  we  assign  to  them  cominir- 
cially,  and  that  we  are  not  likc^ly,  for  instance,  to  find  out  by  what  law 
the  proportion  of  gold  varies  from  one  to  two-thousandths  percenti 
crossing  the  arbitrary  lineof  profit,  which  we.and  not  natui'e,  have  drawn. 

The  practical  ccmclusions  to  be  deduced  from  the  foregoing  reniiirk* 
concern  several  theories  and  swiicping  assertions  popularly  curiviit  with 
regard  to  mineral  lodes. 

1.  It  is  said  that  'Hissure  veins"  increase  in  width  with  increase  rf 
depth.  This  is  evidently,  in  view  of  the  foregoing  discussion,  unfouudi'i 
as  a  general  i)roposition.  The  width  of  a  vein  dei)eiid8,  first,  on  tk 
originift  fissure,  and  the  width  of  that  is  a  fimctiou  of  circumstanc4?s,  ub- 
known  and  various.  A  for(»e,  for  instance,  pi*essing  vertically  upwani 
until  the  crust  is  fractured,  may  nnike  a  fissure  wider  at  the  top  thn 
anywhere  else,  while  a  fissure  produced  by  settling  may  be  wider  at  tk 
bottom.  The  width  of  a  vein  dei>ends  also  on  the  degree  to  which  ato 
sure  closes,  before  and  during  the  entrance  of  vein-matter.  Tliis,  agA 
directly  depends  on  the  dip,  on  the  occurrence  of  ^Mionaes,"  and  on  tk 
speed  and  uniformity  with  which  the  vein-nmtteris  deposited.  Finally, 
the  width  of  a  vein  depends  on  those  movement*  of  the  walls  which  pro- 
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ce  alternate  wide  and  narrow  zones  or  spots  in  the  fissure.  Now  all 
686  operative  causes,  th'oagli  they  may  be  partially  investigated  in  a 
^gle  given  case,  cannot  be  reduced  to  a  general  law ;  hence,  a  priori, 
ere  can  be  no  general  law  that  fissures  grow  either  wider  or  narrower 
depth.  Experience  signally  corroborates  this  conclusion,  showing 
at  while  veins  of  the  same  limited  district  may  have  a  similarity  of 
laracter  in  these  respects,  there  is  no  uniformity  that  covers  large 
gions,  or  different  conditions.  But  au  argument  that  cannot  be 
raded  is  deduced  from  the  fact  that  we  have  no  standard  of  depth.  I 
ive  frequently  heard  miners  discussing  whether  their  veins  would 
give  out"  at,  say,  six  hundred  feet,  while  the  whole  surface  on  which 
»  veins  cropped  out  had  been  so  enormously  degraded  by  denudation 
J  to  bo  already  iive  thousand  feet  below  the  original  level  up  to  which 
le  veins  possibl}'  extended.  Until  we  can  decide  how  wide  was  that 
rtion  of  a  vein  which  Hoods  and  glaciers  and  the  slow  work  of  time 
we  swept  away,  we  cannot  very  well  attempt  to  Jirgue  that,  because  it 
a  vein,  it  must  or  must  not  widen  as  we  sink  our  puny  depths  upon  it. 
2.  It  is  said  that  tissure-vehis  grow  richer  in  depth.  But  it  is  evi- 
ut  that  this  cannot  be  laid  down  as  a  general  law.  As  I  have  shown, 
e  variations  which  make  a  vein,  according  to  our  ideas,  rich  or  poor, 
3  frequently  quite  insigniQcant  in  intrinsic  amount.  The  deposition 
metalliferous  matter  in  veins  depends  on  the  source  from  which  they 
J  filled,  the  manner  and  duration  of  the  process,  and  thet  subsequent 
ftamorphosis  tJiey  may  have  undergone.  The  depth  of  any  point 
low  the  present  surface  concerns  only  the  last  condition.  Decompo- 
ioD  from  atmospheric  or  meteoric  agencies  (a  term  which  includes  the 
ion  of  air  and  surface  waters)  may  alter  a  vein  to  a  considerable 
[>th.  AVhere  the  valuable  contents  are  soluble  or  easily  decomposed, 
may  impoverish  the  vein.  When  they  are  insoluble  and  not  easily 
acked,  the  v(?in  may  be  richer  near  the  surface  by  the  removal  of 
A-valuable  material.  A  probable  connection  in  some  cases  between 
Ith  of  lissiu'e  and  richness  of  deposits  has  been  indicated  above;  but 
far  as  this  or  any  other  cause  is  concerned,  we  cannot  argue  anything 
m  the  present  surface,  which  is,  in  numerous  localities,  itself  a  section 
the  vein  at  great  depth.  Experience  confirms  this  view,  showing 
it  some  veins  are  poor  at  the  outcrop,  and  richer  below,  while 
lers  show  the  reverse.  AVe  may  fairly  say  that  the  valuable  coustit- 
at8  of  the  ore  (especially  gold,  and  to  a  great  extent  silver  also)  vary 
x>rding  to  local  causes,  and  that  lodes,  as  they  are  followed  down- 
rd,  are  altenmtely  richer  and  i)oorer — the  accidental  present  surface 
the  country'  (meteoric  action  apart)  being  merely  a  section,  crossing 
netimes  a  wide,  sometimes  a  narrow,  sometimes  a  rieh,  sometimes  a 
w  place.  It  does  not  follow  that  a  rich  outcrop  will  be  followed  im- 
idiately  in  depth  by  a  poor  vein,  or  vice  versa,  for  the  scale  on  which 
Me  alternations  take  place  is  variable,  and  frequently  exceeds  that  of 
r  mining  operations.  Besides,  the  terms  rich  and  x)oor  in  this  con- 
3tion  are  merely  relative  to  each  other,  and  to  each  special  case.  The 
best  part  of  a  vein  may  be  too  i>oor  to  work  with  profit,  or  the  poorest: 
rt  may  pay  handsomely.  Rich  ore  in  White  Pine  contains  a  hundred 
les  as  much  silver  as  ore  considered  rich  in  Japan.  The  statement 
t  forward  on  very  high  authority,*  though  based  on  incomplete  obser- 
doos,  that  gold-veins  cease  to  carry  gold  at  comparatively^  snmll 
ythSy  is  now  completely  overthrown  by  experience.  Mr.  J.  Arthui* 
lUipef  speaks  the  opinion  now  universally  acknowledged,  that  gold 

*  Maichiaon,  Lieber,  aud  othors. 

tMiniDg  and  Metallurgy  of  Gold  aud  Silver.     Loudon,  1867.    p.  9. 
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ledges  are  not  more  liable  than  ordinary  metalliferous  veins  tu  iHi'onw* 
imi)overivSbed  in  depth.  What  becomes  then  of  the  former  ol>.senratioai 
to  the  contrary  ?  In  some  casi's,  no  doubt,  a  mere  alternation  or  barren 
zone  in  the  vein  was  mistaken  for  a  complete  cessation  of  the  auriferous 
cliaracter.  In  other  cases,  no  doubt,  there  was  a  total  change  in  the 
vein  material.  That  such  changes  do  take  place,  admit-s  of  no  doulit. 
The  mistake  was  in  believing  them  to  be  nniversal  and  inevitable,  and 
to  have  some  direct  connection  with  gold. 

l\.  It  is  said  that  c(»rtain  directions  of  course  in  veins  have  a  dnisive 
influence  upon  their  metalliferous  character.  As  the  fomiation  of  the 
fissure  takes  place  before  its  filling,  this  theorv  is  a  prion  illo;,nraL 
Experience  equally  condemns  it,  and  indicates  the  true  meaning  ut"  the 
supposed  connection.  It  is  true  that,  in  limited  districts,  veins  bavin* 
a  certain  g<»neral  course  arci  freciuently  found  to  correspond  in  niiiierjl- 
ogical  character;  but  this  is  due  to  th(»  nature  of  the  pixx;ess  which 
opened  the  group  of  parallel  ilssures.  The  fissures  of  «i  certain  eiMirh 
being  sometimes  parallel,  and  the  saun>  causes  having  filled  tlieiii  alL 
the  resulting  veins  of  that  system  or  group  may,  in  such  a  cast*.  Im 
quit(»  similar ;  but  it  is  the  age,  and  not  the  direction,  of  the  veins  which 
(effects  this  result.  Sometimes  groujjs  of  fissures  of  the  same  ap'are 
not  parallel,  but  radiate  from  a  common  center.  In  that  case  tbejdg- 
nificance  of  the  course  of  a  vein  is  nothing.  Not  infrequently  the  same 
group  of  veins  i>ossess(^s  all  the  courses  of  the  conqtass,  and  fonns  $ 
complete  netwcnk  of  intc^rsecting  fissures,  so  that  even  the  Iwal  analo- 
gies of  coiu'se  have  no  weight.  As  for  the  sweeping  theories,  has^nl  <« 
observations  in  one  country  or  district,  and  boldly  extended  to  all  others, 
thev  are  ridiculously  absurd.  I  know  of  one  instamre  in  which  a  di* 
tinguislKHl  foreign  engineer  condennied  without  inspection  a  venjat)- 
ductive  gold  mine,  as  soon  as  he  heard  what  was  the  strike  of  the  vein— 
so  far  van  prejudice  or  fancy  warpthe  judgments  of  even  educaterlnien! 
The  only  g(^neral  r(»ason  ever  advanc(»d  for  supjwsing  veins  of  a  pjirtini' 
lar  direction  to  be  richer  than  others,  is  a  wihl,  vague  theory  of  thein- 
fluence  of  terrestrial  magnetic  curnMits,  which  will  not  bear  insj)rction.' 

4.  It  is  said  that  certain  features  of  (lirection  or  shape  are  iKH-nliarto 
gold  vi'ins;  certain  others  to  silver,  »S:c.  There  are  many  different  theo- 
ries involving  assumptions  of  this  kind.  lint  1  have  sufHciently  sliotn 
that  the  form,  direction,  and  extent  of  a  fissure  are  not,  as  a  general  nile, 
essentially  alhMted  by  tlu^  nature  of  the  material  with  which  it  is  sub* 
quently  filled;  nor,  if  this  ellect  were  yiroducetl,  would  it  be  thciutini- 
tesimal  i)roportion  of  gold  or  silver,  but  rather  the  predominating qoartx, 
or  iron  |\vrites,  or  galena,  from  which  the  influence  would  chiefly  proeeei 
Many  tilings  are  in  fiict  lu'cdicated  of  gold  deiK)sit«  which  belong  simply 
to  the  acccunpanying  iron  i)yrites;  and  many  a  returned  Califonu'an  htf 
discovenn]  in  the  rusty  boulders  of  his  native  village  "all  the  indici- 
tions''  of  a  rich  gold  (luaitz. 

5.  In  a  word,  there  are  in  this  S(nise  no  universal  laws  governing  the 
dimensions,  directions,  changes,  and  metalliferous  contents  of  vein* 
Ev(»ry  system  or  group,  and,  to  some  extent,  every  vein  is  a  problem^ 
itself^  As  I  shall  now  proceed  to  show,  we  have  discovered  many  tf 
fereut  agencies  more  or  less  o])erativein  such  formatious,  andtbedegm 
to  which  each  has  influenced  the  result  can  only  be  determined,  if  at  A 

by  patient  observation  of  each  special  case.    Every  aeti^'ely-eDgagn 

*  —^^ 

*  It  is  pnt  forth  in  a  1>o(>k  called,  I  think,  Ocolomf  and  MofneHm,  by  Mr.  HopU^ 
an  Kuf^liBh  mining  enginoor — a  nirious  compound  oi  carefhl  and  accurate  obnerntis 
in  nmall  local  details,  with  Ioohi^  gencraUzation  and  ditiregard  of  aeientifie  trntlwoiitki 
great  scale. 
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diuiu^  engineer  ought  tb  have  a  theory  of  the  formation  of  the  vein  he 
%  working,  or  at  least  sach  a  knowledge  of  it  as  will  enable  him,  after 
afficieut  developments,  to  forecast  with  considerable  certainty  the  re- 
nlts  of  future  work.  This  can  only  be  attained  by  carefully  collating 
md  preserving  all  observations  made  during  the  progress  of  the  work. 
Jot  a  change  in  the  vein  or  country-rock,  not  a  watercourse,  seam,  or 
Hnrse  should  fail  to  be  noted  and  recorded.  Mai>s  of  workings,  contain- 
ngHuch  information  as  this,  are  of  the  greatest  importance;  but  I  re- 
^t  to  say  that  those  i)ersons  who  are  most  ready  with  universal  theo- 
ries are  too  frequently  the  most  neglectful  of  concrete  facts.  On  the 
Jther  hand,  a  large  class  of  mining  experts,  believing  that  *'  nobody  can 
see  into  the  rock  further  than  he  <*an  put  a  pick  in,"  despise  the  whole 
Kience  of  mineral  veins,  and  aiTange  their  plans  wholly  acconling  to  the 
oie  in  sight.  No  doubt  this  is  a  more  conservative  ]»lan.  The  engineei's 
vho.foHow  it  seldom  get  their  clients  into  trouble  by  over-sanguino 
|iiq>becies;  but  I  think  they  frequently  condemn  good  mines,  and  in 
Ilu8  way  occasion  loss  to  owners.  Of  a  new  discovei'y,  in  a  new  locality, 
the  less  that  is  prophesied  the  better ;  but  intelligent  experts  ought  to  be 
Mkamed  not  to  know  something  more  definite  al>out  the. nature,  extent, 
•d  value  of  a  mine  after  it  has  been  developed  by  actual  working.  1 
'•fer  particularly  to  those  in  charge,  who  have  had  the  opportunity  to 
*jer\e,  as  oi)erations  proceeded,  all  the  facts  throwing  light  on  these 
Mints.  When  dritTLs  are  timbered,  stopes  filled  up  or  caved,  and  all  fresh 
xpoftures  altered  by  time,  it  is  often  too  late  to  rejxiir  former  neglect, 
Od  the  l)est  observer  may  be  deceived  or  find  himsdf  at  a  loss. 
The  eftect  of  the  foregoing  considerations  should  be  to  discourage  all 
lere  theorizing  as  abteis  for  practice,  and  to  encourage  the  most  minute 
Id  careful  study  of  locul  occuri'cnces.  The  absence  of  accurate  sur- 
Jys,  working  maps,  and  detailwl  records  of  oi>erations,  in  most  Ameri- 
tt  mines^'^Wtei^ihe  best  and  oldest,  has  led  to  great  waste  of  money 
ready,  and,  if  irrontinues,  will  be  still  more  disiistrously  felt  hereafter. 
I  eaunot  undertake,  in  the  limits  of  this  introductory  chai>ter,  to  dis- 
\m  at  length  the  difterent  theories  of  the  formation,  moditi(;ation,  and 
ling  of  fissures.  It  must  suffice  toenumenite  tlie  most  prominent^  and 
»rhap.s  to  indicate  their  rehitiv<»  importance.  Oiu^  of  the  most  compre»- 
iDsive  and  tnistworthy  works  on  the  subject*  has  just  been  translated 
Id  republished  in  this  countrv;  and  I  recDmmend  its  careful  study  to 
1  persons  who  desire  to  obtain  rational  views  concerning  a  matter  so 
Och  befogged  with  crude  speculations. 

The  most  universal  cause  of  fissures  is  doubtless  i)lutonic  agency, 
Aeaving  portions  of  the  solid  crust.  This  is  indic;ited  by  the  fact 
lat  veins  aiv  most  numerous  in  mountainous  regions.  The  (Jerman 
m  for  a  mine  is  bergwerk,  or  mountain  work.  Again,  it  is  very  com- 
OD  to  find  masses  of  eruptive  roi'k  in  the  neighborhood  of  ore  veins; 
id  although  these  masses  can  but  raivly  be  supposed  to  have  directly 
looght  the  metallic  material  into  the  veins,  it  is  natural  to  conclude 
lat  their  occurrence  is  coimected  with  the  disturbances  whi(!h  formed 
16  fissures.  Under  plutonic  agency  must,  however,  in  this  sense,  be 
kdaded  all  subterranean  disturbances — depressions  as  well  as  upheavals, 
id  flexures  and  latitudinal  compressions  of  strata  as  well  as  direct 
actares.  These  may  he  indirect  and  slow  consequences  of  changes  in 
16  solid  cmst.  It  is  not  necessary  to  believe  that  fissur(»s  are  always 
cned  by  sadden  convulsions.    Indeed,  mo<lern  geologists  are  inclined 

*Cotta*s  EnUgenti&ttenlehre,  (A  Treatise  on  Orc>  ])ei)<)Kits,)  1),v  l^'nilmnl  von  Cotta, 
akwrnn  of  ^poway  in  the  Royal  School  of  Mines,  FnMbnrg,  Suxony.  Trauslateil  by 
dderick  Pnme,  Jr.,  miulDg  euginwr,  and  revised  by  the  author.    New  York,  1870. 
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to  ascribe  many  appearances  wliicli  seem  at  first  glaucc  to  n*sult  trom 
violeut  aetion,  to  slow  aud  lonj^  continued  processes.  The  strata  of 
coal  aud  rock  in  coal  mines  have  been  observed  to  become  contorted 
aud  fractured  in  a  few  years  by  the  simple  removal  of  supporting;  uuisas 
from  below.* 

Fissures  may  also  be  formed  by  the  contmction  of  rocks  in  OM»lin|i: 
but  the  importau(;e  of  this  agency  has  probably  been  oveivstimattiL  so 
far  as  metalliferous  veins  are  concerned.    Many  crystalline  roi^ks  haw 
been  reckoned  as  igneous,  or  supposed  to  have  been  subjecteil  to  si  df^ro 
of  heat  rendering?  them  semi-iluid,  which  are  now  quite  ^uendly  adiiiiucd 
to  have  bc»cn   metamorphose<l  by  less  violent  agency.     The  tissiim  j 
formed  by  cooling  in  unmistakably  eruptive  rocks  are,  ou  the  other  baud,  \ 
generally  unlike  those  of  metallilerous  veins.    During  the  past  two  yt-aw  ' 
1  have  had  opportunity  to  study  this  class  of  phenomena  throiiilioat  - 
the  vast  regions  of  California,  Oregon,  and  Idaho,  which  are  cowrvd 
with  basiUtic  overflows  ;  and  1  cannot  see  how  the  process  of  contnii'ti«m 
could  in  any  case  produce  long,  regular,  and  deep-seated  tissuivs.   Hip 
cooling  an<l  crystallization  of  basalt  seems  to  take  ])lace  arouml  rciitnl  \ 
points  or  lines.    Possibly  the  iirst  tendency  is  to  the  formation  ol'iylia-  -i 
<lrical  masses;  an<l  these  are  linally  fixed  in  irregular  x)risms  (priii(!i}ulljr  J 
h(»xagonal)  by  the  weight  and  tension  of  the  whole  mass.    The  formatioii  I 
of  the  round  cell  of  the  bee,  and  its  subsecpient  adaptation  by  pn'i^iiiY  I 
to  the  hexagonal  form,  would  be  a  j)arallel  case.    At  all  events  the|rro.  1- 
<*ess  of  cooling  cannot  be  uniform  over  a  large  surface,  and  especiallj  f 
jiot  at  ditlerent  <l<»pths.    Fissun^s  formed  in  this  way,  therefore,  vooM 
not  be  persistent  in  direction,  norwoiUd  they  extend  in  depth  holuwtlie 
stratum,  the  whole  of  which  was  at  one  time  cooling.    Gash-veiuH,  vhick 
do  not  extend  below  the  stratum  in  which  they  are  found,  are  tbercftie 
more  lik<»ly  tluiu  an}'  others  to  be  the  result  of  such  a  process ;  bateau 
these,  1  conceive,  are  far  more  frequently  produced  by  bendin]»  of  te 
stmta.,  and  conse<|uent  fracture  of  the  layers  under  the  heaviest  ^nk 

The  theory  of  Fox,  promulgated  some  thirty  years  ago,  ascribes  tk  ^ 
formation  of  lissures  to  electrical  currents.  ExfierimeDts  shovri 
that  by  means  of  artificial  currents  fissures  could  he  prodaced  ■ 
clay  aud  also  filled  with  metalliferous  deposits.  One  deductioo  fm 
this  theory  was  the  assertion  that  all  nu^tallifei'ous  veins  ought  to  cnM 
the  magnetic  meridian  at  light  angles.  The  fact  that  veins  do  Dotb^ |= 
have  as  they  "ought, 'Mu  this  respect,  wculdof  itself  overthrow  tbii^gei- 
eralization  ;  but  it  is  also  com])l(^tely  <lisproved  by  modern  investigai 
of  t<»rrestrial  magnetism  and  electricity.  Galvanic  cunvnts  betirett 
dissimilar  rocks,  constituting  natural  voltaic  piles,  pay  no  particoiff 
respe(^t  to  the  nuignetic  meri<lian;  aud  all  such  ageucies,  tlion|;h  pi^ 
sibiy  universally  active,  are  too  deiKndent  ujwu  the  minute  local  c» 
ditions,  an<l  too  certain  to  be  locally  <listurbed,  to  produce  widely  uuifom 
results.  Galvanic  action  in  veins,  after  tJie  depaailion  of  the  mM 
Uferous  matter,  is  probably  very  important;  but  the  direct  effect  of  pi- 
vanism  or  electricity  or  terrestrial  magnetism  in  forming  or  iu  tilluf 
fissures  is  ]U'obably  insignificant. 

Finally  lissures  may  be  formed  by  surfacA>  agencies,  such  as  frastti* 
jiing  water,  ghuders,  (combining  both,)  the  penetrating  roots  of  frfaiM; 
(following  and  assisting  the  former,)  and  consequent  lund-sUdes,  &c  I 
have  seen  a  fissure  several  hundred  feet  in  depth,  caused  by  the  seltliK 
of  the  outer  edg<3  of  a  rock-blufi'.  at  the  base  of  which  a  river  had  gnawdi 
away  the  supporting  strata.     Innumerable  gulches,  cafions,  raviDeii 


*  .Sir  Charles  LyelL 
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id  valleys,  aud  the  partly  subterranean  courses  of  springs,  are  to  be 
icribed  in  whole  or  in  part  to  surface  agencies.  But  these  are  seldom 
lied  with  mineral :  arid  there  is  no  great  danger  of  their  being  confounded 
itti  fissures  of  suoterranean  origin. 

The  strongest  analogies  lead  us  to  believe  that  the  fissures  of  most 
re-veins  were  formed  by  plutonic  agencies;  and,  indeed,  that  many  of 
lem  are  literally  the  products  of  earthquakes.  Fortunately  for  science, 
Mmgh  unfortunately  for  the  comfort  and  safety  of  men,  the  occurrence 
f  e^hqnakes  in  many  mining  districts  is  furnishing  us  with  many 
lustrations  of  this  theory ;  and  I  venture  to  predict  that  California,  Xe- 
ida,  and  Oregon,  when  more  thoroughly  studied,  will  afibrd  abundant 
lew  materials  for  a  completer  understanding  of  the  subject. 

It  should  be  remarked  that  the  formation  of  fissures  in  this  manner 
fj  no  means  necessitates  their  extension  to  the  surface.  Probably  the 
peater  number  of  fissures  do  not  at  first  break  through  to  the  air,  but 
He  afterward  exposed  by  denudation  of  the  over-lying  crust.  The  oc- 
Bnrence  of  ''  blind  veins''  is  familiar  to  miners.  Other  fissures,  again, 
ny  have  been  covered  with  alluvial  deposits,  so  as  to  be,  perhaps,  for- 
Wer  hidden  from  the  eyes  of  men.  There  is,  I  think,  reason  to  believe 
ftlt  the  volcanic  regions  of  Mexico  extended  into  Louisiana,  where  they 
■le  now  covered  with  tertiary  fonnations. 

The  depth  of  fissures  I  have  already  mentioned.  There  is  no  well- 
Mthentieated  case  on  record  in  which  the  absolute  bottom  of  a  vein  has 
hen  found  by  mining.  That  they  reach  through  the  solid  cniat  is 
fcongly  indicateil  by  the  frequent  instances  of  latitudinal  movement  in 
le  country-i'ock.  But,  as  Cotta  acutely  remarks,  the  thickness  of  the 
did  crust  is,  locally  and  temporarily,  mu(;h  reduced  in  the  neighbor- 
Ood  of  volcanic  eruptions.  Moreover,  the  movements  of  the  country- 
H^  may  bo  caused,  to  some  extent,  by  the  formation  of  new  fissures. 
tetainly  we  can  scarcely  assume  that  fissures  are,  in  general,  deeper 
ta  they  are  long;  but  the  horizontal  length  of  a  fissure,  or  chain  of 
mres,  may  far  exceed  that  of  its  apparant  outcrop.  It  is  not  likely 
1st  mining  will  ever  be  canied  on  to  a  greater  depth  below  the  surface 
m  four  thousand  feet.*  Economical,  if  not  mechanical,  difficulties 
in  decisively  interfere.  As  single  tissui-es  have  been  traced  for  twenty 
iSee  upon  the  surface,  and  systems,  of  i)robably  connected  fissures, 
teh  as  the  mother  lode  of  California,)  for  much  greater  distances,  we 
Vsreno  reason  to  believe  that  human  ex])l()rations  will  reach  their  limit 
I  depth. 

Branches  or  spurs,  and  '*  horses"  or  nmsses  of  the  country-rock  in  fls- 
ftres,  are  characteristic  features,  and  serve  in  many  doubtful  causes  to 
iadnguish  between  veins  and  beds.  As  a  bed  is  always  a  member  ot 
ke  formation,  younger  than  the  underlying,  and  older  than  the  over- 
rfag  members,  it  could  not,  of  course,  be  attended  with  arms  or 
Kwiehes  penetrating  the  later  rocks,  since  these  did  not  exist  while 
&  was  forming. 

**Heavc«,''  "slides,^  "throws,''  ''faidts,"  &c.,  which  are  movements  of 
be  inclosing  rocks,  generally  along  the  lines  of  later  fissures,  are  fre- 
{iKntly  observed  in  connection  with  veins  5  but  it  is  a  mistake  to  sup- 
pose that  a  sheet-deposit,  thus  dislocated,  is  necessarily,  therefore,  a 
ymsL    It  is  the  observation,  not  the  occuiTcnce,  which  is,  perhaps,  more 

VBmon  with  veins  than  with  beds,  t    A  little  reflection  will  show  that 

■- — - 

'Appuent  exceptions  by  tuiinelH  in  mountain  ranges  might  occur,  but  they  do  not 
Art  the  senend  force  of  th^s  proponition. 

f  Et(^  this  I  donbt.  Coal-fieams  nlono  present  fan1t8  nnd  dislocations  as  abundantly 
«  any  vpiiw. 
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such  a  movemeut,  if  it  cuts  a  vein  in  two,  and  "heaves''  one  part  sitW- 
wise,  more  or  less,  from  the  other,  must  produce  the  ssime  eftect  on  tk 
rock-beds  of  either  wall.  The  cross-course,  or  line  of  the  didocatioD. 
must  be  a  lissure,  but  the  body  dislocated  may  be  a  deposit  of  aiiycW 
It  is  a  practical  problem  of  much  importance,  to  lind  in  the  cbeapeiit 
and  most  expeditious  manner  the  continuation  of  a  vein  which  ban  hm 
cut  off  by  a  slide  or  heave.  The  observations  and  ealcnlations  involved 
are  freq^iently  delicate  and  diflicult ;  nevertheless,  the  alternative  usuaUy 
adopted  in  this  country,  of  going  blindly  into  the  barren  rock,  and  tnwt- 
ing  to  luck,  is  without  excuse.  I  could  give  sevei'al  instances  witUn 
my  own  knowledge,  in  which  promishig  enterprises  have  been  mined  hr 
occuiTences  of  this  kind,  for  the  want  of  careful  8ur\'ey8  and  intelligeBk 
reasoning  on  the  part  of  engineers.  The  lack  of  such  surveys  in  tlie 
mines  of  Lander  Hill,  lleese  Kiver,  for  instance,  has  pimlueed  great  ion, 
and  even  at  the  present  day,  the  great  and  costly  cxi>erienee  obtained 
in  many  different  mines  of  that  locality  is  almost  worthless  fur  future 
guidance,  and  is  fa^^it  being  forgotten.  The  terms  "  fault"  and  "disloeatioD" 
are  general  in  their  application,  signifying  the  removal  of  one  portin 
of  an  intersected  bed  or  vein  from  the  other,  so  that  the  continuance  of 
the  d<q)osit  beycmd  the  dislocating  line  is  no  longer  in  the  extension  of 
the  same  plane.  Heaves  are  faults  in  w^hich  the  hanging  wall  of  the 
cross-lissure  seems  to  have  been  lifted ;  slides,  on  tbe  eontraiy,  present 
the  appearance  of  a  downward  movement  of  the  hanging  wall  of  tbe 
cross-lissure.  As,  in  both  cases,  the  fault  is  pro<luced  by  a  movomeM 
of  comparatively  large  masstss  of  rock,  it  is  evident  that  the  extent  rf 
dislocation,  deitending  on  the  amount  of  motion  and  the  angle  of  tbe 
two  fissures,  must  be  the  same  ibr  all  parallel  veins  faulted  by  thessme 
cross-lissure.  Even  when  the  faulted  veins  are  not  parallel,  if  tbe 
fault  is  t\w>  sanu^,  its  extent  can  be  mathematically  calculate<l  from  one 
known  case  to  another  not  yc»t  explored.  In  entirely  new  district*  it 
is  more  diilicult  to  infer  the  extent  and  direction  of  dislocations,  thou^ 
careful  observation  will  g<^nerally  give  some  clue.  The  complication  of 
the  matter  by  oblique  movements,  comi)ound  li^actures,  successive  diio- 
cations,  &c.,  is  so  great,  that  it  cannot  be  discussed  without  diagrans 
and  models,  nor  thoroughl}^  taught  without  Held  practice.  1  veiitaret> 
lay  down  one  or  two  rules,  which  are  not  without  exceptions,  but  wfll 
serve  to  assist  the  practical  miner  in  the  necessary  local  inje^stigatjon 

1.  Whatever  be  the  irregularity  of  the  faulted'lode,  the  feultingli' 
suve  is  generally  found  to  l)e  a  pretty  regular  plane,  especially  if  " 
dislocation  exceeds  a  few  feet.  AVhen  the  faulting  fissure  has  itself  ^ 
through  the  jn'ocesses  of  vein-formation,  and  become  a  mineral  vein  of 
considerable  width,  this  is  less  likely  to  be  the  case ;  but  ordinary  djff* 
seams,  cleanly  cutting  off*  veins,  and  dislocating  the  two  part8,  are  liMT 
to  be  quite  regular.  Ilence,  when  their  strike  and  dip  have  been  c«^ 
fully  determined,  the  places  where  they  will  cutothcrueighboringTeiM^ 
or  tlie  same  veins  in  different  depths,  may  be  approximately  calcolateii 

2.  In  such  cases,  a  slide  is  rather  to  be  expected  than  a  heave;  tf  ' 
is,  the  hanging  wall  of  the  cross-fissiu*o  is  more  likely  to  occupy  a  poa-j 
tion  h)wer  than  its  original  position,  than  the  reverse.  The  proo&n 
two,  theoretical  and  practical.  Theoretically,  the  most  probable  eansi 
of  movement  of  either  wall  would  be  the  weight  of  the  hanging  wd» 
and  the  upward  force  wiiich  may  have  causi^  the  fissure.  The  M 
would  move  thv  hanging  wall  down,  and  the  second  would  push  thefaH- 
wall  up,  producing  the  same  relative  effect* 

*  In  rare  iDJstauccs,  the  cnws-tissnro  is  vertical,  and  this  distinctJan  cannot  be obeem^ 
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I  The  coDtinaation  of  a  faulted  vein  is  tlierefbre  most  naturally  (in 
)  absence  of  more  decisive  indications)  to  be  sought  on  that  side  on 
lieh  the  vein  makes  an  obtuse  angle  with  the  cross-fissure.* 
L  In  searching.for  the  continuation  of  a  faulted  vein,  when  the  move- 
nt was  greater  than  a  few  feet,  it  is  better  to  run  a  cross-cut,  or  sink 
rinze,  than  to  follow  the  cross-fissure,  since  the  latter  is  frequently 
ed  with  clay  or  breccia,  and  almost  always  so  altered  and  decomposed 
water,  &c,  that  the  vein  may  be  passed  by  and  not  recogni^d.  A 
M^ut  will  pierce  the  continuation  of  the  vein  if  the  fault  is  a  slide ; 
1  a  wiiuse  is  more  likely  to  be  successful  iu  case  of  a  heave. 
[hese  saggestions  do  not  cover  all  cases,  but  only  those  most  fre- 
BDtly  occurring  in  our  faulted  gold  and  silver  deposits.  For  further 
tannation,  the  professional  booJu)  must  be  consulted.! 
Doable  veins,  or  those  in  which,  subsequent  to  the  first  filling,  a  new 
nption,  mainly  in  the  plane  of  the  first  fissure,  has  taken  place,  and 
lew  vein-material,  imperium  in  imperiOj  has  been  deposited,  require 
ftirther  explanation.  Where  they  occur,  it  is  often  noticed  that  one 
in  is  richer  than  the  other ;  and  the  rich  zone  sometimes  jumps  from 
J  wall  of  the  double  vein  to  the  other — a  result  of  the  irregularity  of 
I  second  fissure.  Let  any  one  try  to  break  apart  along  the  original 
)  of  fracture  two  pieces  of  wood,  well  glued  together,  and  he  will  find 
t  the  new  fissure  will  not  follow  the  old  one. 

nickenaides,  or  polished  surfaces  in  the  vein-matter,  or  along  the 
Is,  are  produced  by  small  movements  of  rock-masses,  rubbing  on  one 
ither,  with  water  and  sand  or  clay  between.  Exactly  the  same  pro- 
s  may  l)e  seen  at  any  marble-yard. 

Itriatious  may  often  be  seen  on  the  walls,  where  a  movement  has 
en  place.  They  are  produced  by  sharj)  points  or  crystals,  resisting 
general  polishing.  Often  a  study  of  them  will  show  the  direction  ot 
movement — an  important  fsict  for  the  miner.  The  theory  that  the 
lest  ore-deposits  lie  in  the  veins  always  parallel  with  these  striations 
apported  by  a  few  local  observations,  which  I  regard  as  mere  coinci- 


lie  filling  of  fissures  is  at  once  the  most  difficult  and  important  and 
lesst  understood  department  of  the  science  of  ore-deposits. 
do  not  desire,  in  this  place,  to  propound  any  theory  of  my  own. 
sre  is  scayely  room  for  a  new  hypothesis ;  and  the  truth  is  probably 
Iw  approximated  by  judicious  eclecticism,  allowing  to  many  of  those 
sady  set  up,  a  share  in  the  results.  The  most  important  agencies  are 
ognized  in  the  very  earliest  theory,  that  of  Agiieola,  who,  in  1540 
1 1571,1  ascribed  the  formation  of  veins  to  water,  heat,  and  cold.  It 
me,  he  assumed  the  transformation  of  other  elements  into  metals ; 
» many  compounds  were  in  his  day  considered  as  elements.  Another 
aent  author,  Balthasar  Hosier, §  declared  veins  to  be  filled  fissures; 
1  Berber  II  distinctly  asserts  the  activity  of  va|K)r8  from  the  earth's 
Brior  as  a  cause  of  their  occurrence.  These  and  other  following 
Jiors  were  more  nearly  correct  than  the  great  Werner,  who  gave  his 
irorful  authority  to  the  theory  that  the  vein-material  is  in  all  cases  a 
idpitation  from  above  into  the  fissures,  from  a  solution  (or  mechani- 
.  suspension  in  water)  covering  the  surface  of  the  region,  at  the  time 


...^  rule  applies  to  slides  only.    Heaves  foUow  tho  exact  opposite. 

See  Cotta^if  OrcMlepositS;  and  especially  Lottuer's  Berghaukunde,  Berlin,  1809,  Bd.  I, 

De  Ortn  et  Caosis  Sabterraneonim ;  and  De  Re  Metallica. 


t^r  H«Upolirte  Beni^banspiegel.    17(K). 
Plif  Mca  Subterranea.    170:). 
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Avhen  the  fissuros  \vt*re  open.  Farts  wore  too  inueli  for  Wi»nuT  s  tl«*«»rv. 
and  an  extrc^nu*  roacrtion  showed  itself  in  the  iiijecrtion  h.nwthesis,  ar- 
eordinjx  to  which  veins  wen*  fbrnie<l  by  tlie  injeetion  into  tlie  fissures  o! 
melted  matter  from  below. 

This  had  the  ])henomena  of  volcanoes  as  analo^ieal  support :  hut  vnl 
eaiii<^  eruptions  ai)])ear  in  all  a*::csro  have  produeed  only  volcanic  nMk.*; 
and  the  type  of  tliese  is  well  marked ;  so  that  the  analogy  really  over 
throws  the  theory,  which  must  be  rejected  for  all  except  ernptivt*  vHtij*. 
frecpiently  called  dikes. 

Elie  fie  r>caumont  declares  veins  to  be  the  jHoducts  of  vt)lcanic  emana- 
tions; but  inchi<les  under  this  name  thermal-a<pieons  solutions  awl 
metalliierous  and  sulj)liurous  pises,  as  well  as  melted  injw'tions.  In 
this  extended  sense,  his  explanation  will  doubtless  apply  to  the  nuijority 
of  cases.  The  oi)inion  that  in  most  veins  the  material  did  not  enter 
from  the  surface,  nor  from  tin?  country-nx'k  immediately  adjacent  to  the 
placc^  of  its  ])res(»nt  deposition,  is  now  entertained  by  all. 

It  is  especially  in  this  country  that  li«xlit  will  be  thrown  on  tlipsnb- 
ject.  Our  vast  p)ld  and  silver  l)elt;  (particularly  the  latter)  abounds  in 
illustrations  of  all  sta^res  of  volcanic  action,  direct  and  indiivct.  It  in 
the  scene  of  earthquakes,  jcreysers,  and  metallic  de])ositions  still,  and 
the  barren  surfaces  of  its  numntaiu  ranges  give  nnefpialed  opiKmnnity 
for  tin*  study  of  results  already  wrought  out  by  these  processes.  I 
think  the  contribution  to  g(K)logy  from  the  l^iciGc  slope  and  the  inland 
basin  will  c^ft'ect  thrive  things:  It  will  restore  to  volcanic  agencii»s  a  \mx- 
turn  of  the  importance  which  chemical  geologists  have  lately  l)eeii  pninf 
to  deny  them;  it  will  alford  fresh  illustrations  of  the  nietamori)hie ac- 
tion of  chemical  solutions,  vapoi-s,  and  gases;  and  it  will  show  tbf 
tilling  of  veins  by  thermai-aqueons  and  solfatarie  action.  In  *»tlifr 
words,  it  will  vindicate  the  geological  importance  of  fm*,  gsis.  st«*:»n.and 
hot  wat«n-,  all  produ<*ed  from  subterranean  sonnies. 

A  few  veins  contain  oivs  deposit (m1  by  sublimation,  (especially  si^efu- 
la r  iron,  frequently  found  in  volcanic  tissures;)  and  another  da.^  inar 
have  been  filled  by  secretions  from  the  .adjacent  country-rock;  bnt of 
th<^  vast  majority  of  ore-veins,  we  may  assert  that  they  were  filled  ftw 
below,  (if  from  the  country-rock,  then  at  greater  depths  than  wefffl 
attain,)  and  by  means  of  solutions,  vai)ors,  and  gases.  The  distribntioi 
of  on*  in  this  way  is  attV^cted,  no  doubt,  by  many  cause's  w^ich  we  can- 
not UDW  trace.  It  seems  to  me  that  the  essential  elements  of  the  iirob- 
lem  are  the  condition  of  the  lissure  at  the  time  the  ore  entered  it,  aBd^ 
the  natuit^  of  the  deposition  of  ore,  whether  nieehanieal,  as  by  thoco* 
ing  of  a  sublimation  or  the  evaporati<m  of  a  solution,  or  eheiiiioal,iA* 
result  of  reactions  producing  insoluble  precipitates.  The  conditiODo( 
the  lissure  is  important,  as  one  or  two  suggestions  will  show.  Iti 
width,  f(n' instance,  would  deteimine  cuiTcnts  and  their  rapidity,  and 
thus  atfeet  the  mechanical  deposition,  even  of  chemical  precipitttt* 
Jlorses,  and  lines  of  contact  between  the  Avails,  or  even  mopecontiw-. 
tions  without  contact,  would  cause  the  fissure  to  bo  choked  at  M* 
points  an<l  in  some  lines, earlier  than  at  others;  and  subsequent  d^nfr 
tions  of  ore  would  take*  place  in  (fhimneys,  or  ore-bodies,  in  those  spacfi 
to  which  the  (»urrents  found  I'cadiest  access.  With  regard  to  the  wctad 
element  mentioned — the  nature  of  the  dei)osition,  it  may  be  said  tote 
essentially  mechanical,  whether  the  precipitates  are  already  fonned  and 
held  in  susiH»nsi<m,  or  are  formed  by  cooling  or  by  chemical  reaction 
subsecpient  to  tlu^r  entrinure.  The  deposition  of  the  tbrmer,  howevff* 
is  perhai)s  more  dependent  <ui  the  fissure ;  that  of  the  latter,  on  thei* 
tuiv  of  tin*  country-rock.    Probably  little,  except  clays,  &e.,  is  bnwigfct 
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to  veins  in  mechanical  suspension.  The  m(yority  of  cases  indicate 
ystallization  by  cooling  and  chemical  change.  A  simple  laboratory 
periment  will  show  what  are  the  most  obvious  effects  of  the  wall-rock 
ion  this  process.  Let  a  hot  solution  be  placed  in  a  vessel  constructed 
My  of  glass,  partly  of  metal,  partly  of  polished  wood,  and  partly  of 
agh  wo^.  As  the  liquid  cools  it  will  be  seen  that  the  crystal  incrus- 
lions  are  deposited  unequally,  according  to  the  varying  'capacity  of 
lese  different  substances  to  conduct  heat,  and  according  to  their  sur- 
loe.  The  best  conductors  and  the  most  rugged  surfaces  receive  the 
iriiest  and  most  abundant  dei)osit.  The  ditterence  in  surface  is  prob- 
Uy  only  an  element  of  the  conduction  of  heat ;  so  that  we  may  say  in 
tteral  that  the  best  conductors  of  heat  receive  the  largest  erystaUine 
eposits.  The  specific  gravity  of  substances  is  directly  connected  with 
heir  conduction  of  lieat.  Hence,  rough  walls,  of  a  rock  of  high  spe- 
Ife  gravity,  would  naturally  be  the  localities  of  crystallization  in  veins. 
hi8  is  only  saying  that  solutions  or  vapors  crystallize  first  where  they 
lol  quickest.  The  frost  on  a  window-pane  is  an  illustration.  Whether 
da  crystalline  deposit  will  be  ore  or  gangue,  depends  upon  the  nature 
the  solution  or  vapor  first  entering  the  fissure.  There  is  also,  in  many 
les,  a  chemical  reaction  between  the  solution  in  the  fissure  and  the 
lU-rock.  Certain  ingredients  of  the  rook  change  places  with  others  in 
e  solution.  Thus,  for  instance,  chalybeate  and  other  mineral  waters 
Dtain  bi-earbonates  of  iron,  lime,  &e.  These,  by  the  absorption  of 
ire  iron  or  lime,  would  become  common  carbonates,  and  insoluble. 
16  wall-rock  of  tlie  fissure  may  supply  the  additional  base,  and  the  re- 
It  will  be  a  crystallization  of  iron  or  lime  spar  in  the  vein,  while  the 
lU-rock  becomes  i)orous,  or,  receiviug  new  ingredients,  (silica,  &c.,)  in 
108  of  those  it  has  surrendered,  presents  a  zone  in  the  neighborhood 
the  vein  of  very  difiereut  character  from  that  of  the  general  country- 
dL.  These  reactions  have  been  studied  a  good  deal  of  late;  but  there 
mach  to  be  still  explained  concerning  them.  I  will  only  add  here 
as  not  only  the  chemical  constitution,  but  also  the  texture  of  the  wall- 
et promotes  or  prevents  such  processes.  A  porous  rock,  or  one  that 
ke  some  porphyries)  presents  considerable  surfaces  of  combinations 
«ily  decomposed,  (alkaline  silicates,  &c.,)  will  be  acted  upon  easily, 
bile  a  solid,  homogeneous  rock  would  resist  decomposition. 
The  crossing  of  two  veins  may  assist  the  deposition  of  vein  matter 
lUi  mechanically  and  chemically.  The  supposed  electrical  currents  in 
e  rocks  have  also  been  appealed  to ;  but  their  activity  is  not  proved 
!youd  the  realm  of  galvanic  or  electro-chemical  ettects ;  in  other  words, 
'  chemical  reactions. 

Finally,  the  distribution  of  ore  in  a  vein  is  to  be  considered  as  a  series 
'  relative  concentrations.  The  absolute  or  total  richness  of  the  vein 
ast  depend  uik)u  the  amount  of  metallic  substances  introduced  into 
m  fissure.  This  we  can  only  infer  from  the  size  and  general  metallif- 
Dos  api^earance  of  the  vein.  The  practical  distinctions  of  miners,  as  to 
ilroug^  and  ^^  weU-charged^  veins  are,  therefore,  quite  in  accoi*dance 
Idi  theory. 

Among  the  indications  which  throw  light  upon  this  important  ques- 
Mii  in  advance  of  thorough  explorations,  are  the  traces  of  extensive 
lemlcal  changes  in  the  vein  and  adjacent  rock^  and  especially  the  traces 
'•aperficial  decomiH>sition  by  meteoric  agencies.  The  valuable  metal, 
idi  as  rilver  or  copi)er,  may  have  been  almost  entirely  removed  by  these 
langes;  bat  the  indications  of  its  presence  may  remain.    This  is  the 

Kificance  of  the  ^^irou  hat^  or  gossan  which  forms  the  outcrop  of  many 
Able  copper,  silver,  and  gold  veins.    The  changes  above  water-level, 
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in  most  veins,  consist  iu  oxidation  or  clilorination,  solution  and  removal 
of  sonio  ingredients,  and  sometimes  reduction  and  x)recipitation.  Thus 
the  gossan  outcrops  are  produced  by  the  oxidation  of  sulphuretii,  &r^ 
and  the  removal  of  soluble  sulphiites.  Sometimes  these  soluble  salt^  are 
again  precipitatA?d  below,  as  in  Tennessee  and  Virginia,  where  percolat- 
ing surface  waters  have  oxidized  pyritic  deposits  to  gossan,  and  canied 
the  copi>er  sulphates  down  in  solutiou  to  the  lower  drainage-level,  wh«ie 
they  have  been  precipitated  by  iron  or  organic  substances  as  a  zone  of 
"  black  copixM*/'  In  numy  cases  the  water-line,  or  line  of  deepest  draioa^ 
for  surface  waters,  is  characterized  by  a  barren  zone  in  the  vein.  Tto 
is  caHed,  in  some  localities,  the  cap-rock;  but,  like  the  alleged  regular 
systems  of  chimneys  of  ore  in  veins,  its  universal  occurrence  isbviw 
means  proved.  Miners  in  Colorado,  for  instance,  call  all  barren  sertkiu 
of  a  vein  cap-rock,  while  evc^ry  body  of  good  ore  is  a  chimney;  and  this 
is  alxmt  all  that  science  could  safely  say  in  the  case.  The  occurrPDcecf 
i-elatively  barren  spaces  in  veins  is  inevitable  and  universal.  Itisdu- 
couraging  to  the  expe<'tation  of  future  success  or  not,  according  to  tbe 
size  and  metalliferous  character  of  the  vein.  On  the  Comstock  vein,  fir 
instance,  the  (»xtent  and  number  of  the  ore-bodies  already  explored,  for- 
bids the  supi)osition  that  the  vein  is  barren  in  depth,  while  the  extm 
and  luimber  of  the  ban-en  spaces,  already  explored,  jus  titles  the  ai>|ir^ 
hension  that  the  alternations  of  rich  and  iK)or  ground  iu  depth  will  be 
on  an  equally  large  scale. 

Characteristic  for  veins  are  the  selvages  or  layers  of  clay  (fluccM) 
along  the  walls.  These  are  sometimes  wanting  in  true  veins ;  but  nirver, 
so  far  as  1  know,  are  they  found  distinctly  developed  in  beds.*  Tbff 
result  from  the  percolation  of  water  along  the  walls,  the  ])ressuTeand 
slight  movement  of  the  latter,  and  the  chemical  changes  caused  aloog 
the  i>lane  of  <*ontact  between  vein  material  and  country-rock.  Iu  mm 
districts  they  are  called  ''  gouges,"  because  they  enable  the  miDer  to 
work  with  a  i)ick  between  the  vein  and  the  wjill,  and  so  to  expose  a  .side 
snrface,  which  greatly  facilitates  blasting  (mt  the  vein.  The  niotherlode 
of  California  is  noted  for  the  wide  gouge  along  the  foot-wall.  Theirin 
is  thus  easily  strii)i)ed,  and  large  (piantities  of  quartz  are  thrown  bra 
snigle  blast.  I  saw  a  piece  weighing  about  25  tons,  in  the  Amador  mine,  i 
thrown  down  in  this  way;  and  much  larger  quantities  have  been  liftfd  J 
and  loosened  by  single  blasts  in  that  mine. 

In  conclnding  this  i>rolonged,  yet  merely  outlined  discussion  of  veins. 
1  wouhl  onc(»  more  urge  the  snggestion  which  constitutes  its  most  im- 
portant Icature,  and  for  the  sake  of  which  I  have  written  the  whole.  It 
is  the  vital  necessity  of  less  general  theory  and  more  particular  study. 
Kngine«»rs  in  practice  might  well  throw  away  half  their  notions  abort 
all  veins,  and  substitute?  a  clear  an<l  definite  comprehension  of  *m|^ 
veins.  Our  country  will  certainly  afford  new  and  striking  facts  in  ite 
department  of  science;  but  they  must  be  observed  carefully,  and  lOt 
seized  npon.  to  be  |)ressed  into  the  support  of  crude  geueralizatioDior 
l>re(!onc<Mvcd  tliecmc^s.  Our  mineral  deposits  represent  all  classes  fflrf 
all  models  ol'  formation,  and  will  not  be  ranked  under  any  man's  prt 
hyi»othesis.  Meanwhile,  for  their  succ^\ssful  exploitation,  it  is  snffidfil 
and  (jsscntial  to  rely  u]M)n  the  acknowledgwl  principles  of  safe  and  »i» 
engineering,  ami  upon  faithful  and  intelligent  local  obser\'ations. 

Beds  Had  arams. — Veins,  as  we  have  seen,  are  characterized  to  thefj* 

'  IMh  lii«;lily  tiltrrl.  so  as  to  liiivo  iiiiiiiitaiiu'd  for  au  indefinite  period  a  positwBJft* 
that  of  most  vi'iiis,  an*  soiactinios  observed  to  have  a  sort  of  Aolvagcs;  bnt  th*rei** 
natural  Ktqiaration,  iu  most  oase^  alon^  the  walls,  uny  moro  thnu  in  the  BtiBta-clttiTapi 
of  the  deposit  itself.     Uenee,  anvh  beds  may  show  fluccau  anywhere  in  tlieir. 
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thi'  miucr  by  the  followiug  signs:  sbeet-i\)rjn ;  linear  extension  in 
gth  and  depth ;  generally  steep  dip ;  irregularity  of  oro-diatribution ; 
itioni)  with  other  parallel  or  intersecting  veins;  and  indications  of  a 
•vious  fissure,  filled  with  matter  of  later  origin  than  the  country-rock. 
Seds,  on  the  other  hand,  while  they  have  the  sheet-form,  approach 
f  horizontal  plane  in  their  original  position,  (though  they  are  tilted 
erever  the  inclosing  rocks  are  also  tilted,)  have  no  particular  conuec- 
(1  with  other  parallel  beds,  (since  these  must  be  older  or  younger, 
mxliiig  to  their  i>osition  above  or  below,  but  never  of  the  same  age,) 
itain  their  ores  or  valuable  minerals  more  evenly  distributed.  They 
1  frequently  faulted  by  cross-fissures,  but  cannot  themselves  be  the 
ise  of  faults  in  other  deposits.  The  principal  ores  occurring  in  beds 
t  those  of  iron,  copper,  lesul,  zinc,  and  suli)hur.  Many  gold  deposits 
the  southern  States  are  probably  beds — ^that  is,  layers  of  the  e^untry- 
*k,  distinguishable  from  the  overlying  and  underlying  strata  by  their 
»iter  proportion  of  quartz  and  gold.  Beds  of  valuable  minerals  are 
qnently  found  in  the  form  of  basins,  or  in  lenticidar  fonn,  thinning 
t  on  all  sides.  They  have  also  their  variations  in  tliickness  and  dip ; 
t  these  are  much  less  common  and  less  violent  than  those  of  veins. 
ds  are  also  snbject,  like  veins,  to  internal  metamorphosis,  by  means 
chemical  reactions,  percolating  waters,  &c. 

HasS'dtposits  are  still  more  various  in  their  methoils  of  formation  than 
ins.  Both  the  preparation  and  the  filling  of  the  mold,  so  to  speiik, 
ly  have  taken  place  in  many  difierent  ways.  Some  masses  are  depos- 
,  chemically  and  geologically  analogous  to  those  of  veins,  except  that 
&y  have  tiiken  place  in  caves  or  irregular  spaces  in  the  rocks,  not 
mres  in  the  usual  sense.  Thus  the  lead  ores  of  Illinois,  many  iron 
*s  in  dolomite  and  limestone,  &c..  Other  ma«s-deposits  are,  strictly 
eaking,  networks  of  small  veins;  as,  for  instance,  the  chrome- iron  ores 
Pennsylvania.  Others  are  i)roduced  by  the  penetration  of  metallif- 
Mis  solutions  into  porous  or  decomposable  rocks,  and  the  gradual 
pregnation  of  the  latter.  Finally,  a  mass-deposit  may  be  the  result 
more  than  one  of  these  i)rocesses.  It  is  even  more  emj)hatically  true 
these  deiK)sits  than  of  veins  that  each  example  needs  to  be  studied 
'  itself.  There  are  no  general  rules  which  will  serve  to  guide,  either 
the  discovery  or  in  the  exploration  and  working  of  such  deposits. 
Impregnations  are  to  be  considered  as  in  some  sense  a  variety  of  mass- 
'posits.  Their  chanicteristi<j  feature  is  the  absence  of  defined  limits. 
Iiey  are  limited  for  the  miner  by  the  gradual  d(»creai*e  in  richness, 
aching  finally  a  ])oint  where  it  will  not  pay  to  work  them.  They  fre- 
lently  accompany  other  de])osits  as  a  sort  of  indefinite  boundary;  but 
wy  also  occur  indej)endently.  The  silv(^r  deposits  of  White  Pine  are 
>  be  classed  (so  far  as  I  can  at  present  decide)  as  masses  and  impregna- 
ons  in  certain  strata  of  the  limestone.  The  El>erhardt  mine  illustrates 
lefact  that  deposits  of  this  kind  may  be  faulted  as  well  as  veins.  The 
as4^e])osit  of  the  Eberhardt  is  sharply  cut  oflf  on  the  north,  and  less 
»r|>ly  on  the  south,  by  what  seem  to  be  cross-fissures.*  The  uncer- 
linty  under  which  the  miner  labors  as  to  the  extent  .and  form  of  mass- 
i^tosits  is,  as  C'otta  well  renuirks,  fortunat(.'ly  counterbalanced  by  the 
tially  large  dimensions  of  this  class  of  deposits,  and,  as  1  would  add, 
the  comparative  small  depth,  and  the  consequent  ease  and  cheajmess 
extnietion  and  of  exploration.  All  these  points  are  illustrated  in 
hite  Pine. 
Paissing  over  without  further  remark  the  subject  of  pockets  and  small 
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segregations,  I  will  close  this  chapter  with  a  general  list  of  the  occnr- 
rences  of  the  precious  metals. 

Oold  occurs  in  veins,  beds,  and  pockets;  in  imprecations  of  rocks, 
(slate^  granite,*  &c.;)  in  placers,  &c.;  ordinarily  native,  but  frequently 
associated  with  sulphur,  arsenic,  &c.,  and  accomx>anying  silver,  copper, 
or  iron. 

Platinum  is  distributed  similarly,  but  has  never  been  profitably  ob- 
tained, except  from  x)lacers. 

Silver  is  found  in  veins,  beds,  nests,  masses,  imprecations,  &e^ 
rarely  native,  and  not  generally  in  ores  of  silver  only,  but  rather  as  an 
accidental  constituent  of  lead  and  copper  ores.  Large  portions  of  the 
silver  belt  of  the  United  States  are  characiterized  by  unusual  purity  of 
silver  ore  and  freedom  from  base  metal.  I  think  it  likely,  however,  that 
this  distinction  will  vanish  in  depth.  Even  at  present,  the  ores  sent  to 
mill  are  in  most  cases  kept  free  from  base  metal  by  throwing  away,  in 
sorting,  the  base-metal  compounds.  The  utilization  of  the  base  metals 
themselves,  or  at  least  the  economical  treatment  of  their  argentiferoos 
ores,  is  ne^cessary  to  i>ermanent  prosperity  in  silver-mining. 

^  I  have  seen  gold  disseminated  in  true  tribusic  ji^anite  from  southern  Californiiv 
and  a  similar  instance  is  reported  to  me  from  Mammoth  district,  Nevada ;  bat  in  the 
latter  case  I  have  some  reason  to  donbt  the  natoro  of  the  granite  and  its  actoal  im- 
pregnation. 
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INTRODUCTORY, 


CHAPTER  LXni. 

IE    MANUFACTURE    OF    MINING    MACHINERY    IN    CALI- 

FORNIA. 

The  great  demand  for  miuiug  implemente  of  all  kiuds  which  attended 
d  sudden  development  of  gold  mining  in  California  was  at  first  snp- 
ied  from  the  Atlantic  States  and  Irom  Earoi>e.  Some  of  the  first 
artz  mills  erected  in  the  Stat«  were  imported  from  England.  Selics 
them  may  still  be  found  in  Grass  Valley  and  on  the  Mariposa 
itate.  But  this  dependence  upon  eastern  and  foreign  workshops  did 
t  long  continue ;  founderies  and  machine-shops  were  started  in  San 
anciseo,  and  their  extent  and  number  has  been  increased  to  keep  pace 
th  the  rapid  enlargement  of  the  mining  field  of  the  Pacific  slope. 
ith  the  constantly  increasing  discoveries  of  new  districts,  and  the  open- 
g  of  new  sources  of  gold,  silver,  and  copper,  the  demand  for  machinery 
s  been  enormous  and  peremptory.  But  it  has  been  most  succesfully 
It  by  the  mechanical  engineers  of  the  Pacific  slope.  Their  work  is 
aracterized  by  great  boldness,  independence  of  precedent,  ingenuity 
d  originality ;  and  they  to-day  furnish  some  of  the  best  machinery  in 
e  world  for  certain  departments  of  the  art  of  mining. 
The  directions  in  which  the  greatest  advance  has  been  made  are: 
The  improvements  in  breakers,  stamp-])atteries,  &c.,  and  tlie  substi- 
tion  of  iron  for  wood  in  stami>s  and  ore-dressing  and  concentrating 
achines.  2.  The  manufacture  of  pans  for  grinding  and  amalgiimating. 
The  introduction  of  silvered  and  amalgamated  copper-plates  for  sav- 
g  gold  and  quicksilver.  4.  The  art  of  placer  mining  has  been  revolu- 
mued;  cumbrous  and  slow  working  hand  machines  have  given  way  to 
gantic  operations  which  in  their  extent  and  effect  approach  those  of 
iture.  The  under  current  sluice  is  but  one  of  the  improvements  to 
liich  the  development  of  this  art  has  led. 

The  effects  of  the  discoveries,  and  of  the  improvements  following  them, 
\xe  been  wide-spread.  Invention  and  production  have  everywhere 
«n  stimulated.  Attention  has  been  steadily  directed  to  the  invention 
machines  to  be  substituted  for  hand  labor,  esi>ecially  in  rock-drilling, 
id  to  the  improvement  of  explosives,  all  tending  to  diminish  the  cost 
moving  rock  and  extracting  the  precious  ore.  I^k-drilling  machines 
ive  pa^ed  through  a  great  variety  of  modifications  in  the  United 
ates,  and  the  Leschot  diamond  drill,  which  originated  in  France,  here 
Kb  its  greatest  development  and  its  most  general  and  successful  prac- 
il  application. 

Ihe  iron  founderies  and  machine-shops  of  San  Francisco  have  been 
stained  chiefly  by  the  demand  for  mining  machinery,  and  were  most 
tmeroos  and  successful  in  1865  and  1806,  during  the  period  of  greatest 
pulsion  in  prospecting  and  mining,  and  the  formation  of  companies 
develop  claims  and  mining  ground  in  all  directions.  The  value  of  the 
itings  produced  at  these  founderies  in  the  year  1866  is  estimated  at 
Ue  leu  than  two  millions  of  dollars,  the  greater  portion  being  for 
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quartz  mllla  aud  mining  machinery.  There  were  then  thirteen  establish- 
ments in  full  operation,  employing  about  1,000  men.  The  number  of 
large  establishments  now  in  operation  is  somewhat  less.  In  addition  to 
the  works  in  San  Francisco,  there  are  founderies  in  the  other  large  citiesi 
as  Sacramento,  Stockton  and  Marysville,  Nevada  City,  and  at  nearly  iB 
the  chief  mining  centers,  where  mills  are  built,  shoes  aud  dies  cast,  and 
repairs  made. 

The  principal  establishments  in  San  Francisco  at  which  mining  mi- 
chiuery  is  manufactured  are  the  Union  Iron  Works,  the  Pacific  Im 
Works,  the  Vulcan  Iron  Works,  the  Miners'  Foundery,  and  the  Goldci 
State  Iron  Works. 

The  first  named  is  the  pioneer  establishment,  having  been  founded  ii 
the  year  1840,  by  the  Messrs.  Donahue  Brothers,  upon  a  very  limited  Mule^ 
from  which  it  has  grown  to  be  the  largest  and  best  api>ointed  on  thi 
coast.  At  the  commencement,  the  blast  for  melting  was  produced  bj  a 
blacksmith's  bellows,  and  the  tools  and  materials  were  few  and  impcr 
feet.  At  present,  there  are  in  the  machine-shop  twenty -Ave  lathes,  eij^ 
planers,  and  much  iK)werful  drilling,  cutting,  gearing,  and  shaping  ma* 
chinery.  One  of  the  planers  is  the  largest  in  the  State.  The  Bmittay 
is  provided  with  a  fifteen-ton  steam  hammer  for  forging  large  work,  and 
the  boiler  department  has  automatic  punching  and  riveting  machinei 
The  main  building  is  of  brick,  three  stories  ^^g^h  ^^^^  ^  frontage  of  18i) 
feet,  and  a  depth  of  120  feet    About  300  men  are  employed. 

Tne  Pacific  Works  were  started  in  1850.  In  1867  they  worked  op  701 
tons  of  pig  iron,  350  tons  of  bar  and  plate  iron,  with  700  tons  of  cool; 
and  the  value  of  the  product  was  $300,000. 

The  Vulcan,  in  1867,  worked  up  1,200  tons  of  pig  iron  and  200  tonsof 
bar  and  round  iron. 

This  bnef  mention  of  some  of  the  more  important  of  the  machine  mak- 
ing establishments  will  ser\'e  to  give  a  general  idea  of  the  capacity  of 
the  coast  for  the  production  of  mining  machinery. 

California  not  only  manufactures  mills  and  machinery  for  the  Padle 
slope,  for  Nevada,  Idaho,  Oregon,  Washington,  and  Arizona,  bntex]K)rti 
to  British  Columbia.  Mexico,  Central  America,  South  America,  Colorado^ 
North  Carolina,  ana,  to  some  extent,  to  Australia.  Its  stamp-mills  for 
gold  quartz  crushing  are  sui)erior  to  any  other,  and  are  regarded  ii 
models  to  be  followed.  There  is  no  country  where  so  much  money  and 
effort  has  been  exi>euded  in  so  short  a  time  in  exx>erimenting  with,  nod  • 
perfecting,  the  various  machines  used  in  mining ;  and  although  it  masj 
be  said  that  there  has  been  a  great  waste  of  material  and  money  in  tlie 
headlong,  blundering  way  in  which  the  progress  has  been  made,  itmiut 
be  admitted  that  the  result  on  the  whole  is  more  satisfactory  than  il 
would  probably  have  been  by  this  time,  if  every  problem  had  Wd  tin 
subject  of  slow  and  careful  deliberation.  The  great  value  of  time  mi 
labor  in  these  new  and  rapidly  expanding  metalliferous  regions  is  tote 
considered,  and  likewise  the  enormous  rate«  of  interest,  ranging  ftm 
twelve  to  thirty-six  per  cent,  per  annum ;  the  great  cost  of  tranqwrti' 
tion,  ranging  from  live  to  twenty-five  cents  per  pound;  and  other coi* 
ditions  very  different  from  those  in  older  mining  regions,  so  that  it  ii 
not  possible  to  make  any  just  comparison  between  the  one  and  theoAcr 
without  giving  a  fair  consideration  to  these  peculiar  and  difficult  dram- 
stances  under  which  the  development  has  been  made. 

In  the  following  notices  of  the  mechanical  applianoes  of  mining  tkl 
attempt  has  not  been  made  to  give  a  complete  description  of  them  A 
Neither  time  nor  the  space  allowed  permitted  this ;  bat  it  has  been  tto 
endeavor  as  far  as  possible  to  describe  the  machinerv  and  apparatus  of 
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lining  now  in  nse  on  the  Pacific  slope,  and  to  add  snch  notices  of  ma- 
lines  nsed  abroad  for  similar  porposes,  and  to  make  snch  comparisons 
9  wonld  be  likely  to  interest  and  instmct  those  engaged  in  mining, 
Dd  to  fnmish  the  data  for  a  general  reply  to  the  natural  inquii^,  what 
;  the  position  of  the  United  States  in  this  resi>ect,  compared  wim  that 
f  Earoi)ean  countries. 

The  writer  desires  to  make  special  acknowledgment  to  the  Union  Iron 
Votks  of  San  Francisco  for  drawings  of  stamp-mills,  hoisting  works,  and 
tfaer  machinery,  from  which  many  of  the  illustrations  have  been  reduced 
ir  these  pages.  He  is  also  indebted,  for  valuable  information,  to  Mr. 
rving  M.  Sc^tt,  to  Mr.  Moore,  of  the  Vulcan  Foundery,  and  A.  S.  Hal- 
idie,  esq.,  president  of  the  Mechanics' Institute. 

For  information  concerning  the  machinery  now  in  use  abroad^  he  has 
oosulted  his  own  notes  upon  the  machinery  at  the  Paris  Exposition,  and 
taewhere,  and  the  works  of  Burat  upon  the  machinery  of  the  Belgian 
Dd  French  collieries.    Hsiving  recently,  in  part,  rewritten  the  report 

En  mining*  in  the  series  of  reports  upon  the  Paris  Exposition,  he  has 
at  liberty  to  make  free  use  of  those  pages  and  of  many  of  the  illus- 
rations,  electrot3rped  copies  of  which  had  been  secured  for  the  purpose. 

*  Beport  on  mining  and  the  mechanical  preparation  of  ores,  by  Henry  F.  Q.  D'Aligny* 
fed  Auml  Ilaety  F.  Geyler,  and  C.  Lepamteor.  Washington :  Gk>yemment  Printing 
^        ld70. 
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SECTION  L— AGENCIES  AND  INSTRUMENTS  OF 
BREAKING  DOWN  ROCKS  AND  ORES. 


CHAPTER  LXIV. 

WATER— HYDRAULIC   MINING. 

Tlie  placer  miner  avails  himself  of  the  results  of  forces  which  have  been 
Wing  for  unnumbered  ages.  Frost,  ice,  and  mountain  toiTcnts,  aided 
5"  the  decay  of  rocks,  have  broken  down  the  veins  and  liberated  the  gold, 
Civiiig  it  distributed  under  the  gravel  and  sand  in  the  beds  of  ancient  and 
^Siting  streams.  The  foixre  required  for  breaking  up  the  rocks  and  veins 
ku  been  expended  and  the  work  of  the  placer  miner  is  rather  to  clean  up, 
ir  har^H'st,  what  nature  has  already  mined  for  him.  But  the  oi)erations 
if  nature  have  been  so  vast,  and  so  gigantic  have  been  the  deposits 
nde  by  rivers  and  floods,  that  the  pick,  shovel,  and  pan  are  inadequate 
IT  the  profitable  collection  of  the  gi>ld,  and  other  mechanical  appliances 
W  brought  to  bear.  Powder  and  nitro-glyceriue  are  used  to  blow  up 
Id  disintegrate  the  deep  and  consolidated  deposits ;  water  under  pres- 
ire  is  made  to  undermine  and  wash  away  high  banks  of  gravel ;  power- 
il  cranes  and  hoisting  apparatus,  and  for  some  of  the  harder  cemented 
nvels  massive  stamp-mills,  are  required. 

As  water  was  Nature's  principal  instrument  in  preparing  these  earth 
liosits,  so,  also,  is  water  the  surface  miner's  great  agent  for  breaking 
mu  and  reassorting  them.  It  is  brought  to  bear  directly  upon  the 
iterials,  either  with  the  momentum  it  acquires  in  falling  from  a  consid- 
ible  elevation,  or  with  the  gentler  force  of  a  shorter  fall  as  it  runs  down 
doping  channel.  The  first  is  the  hydraulic  process,  and  the  second  is 
tieing.  The  oi>eration  of  the  first  is  to  break  and  disintegrate,  and  of 
e  second  to  separate,  assort,  and  concentrate.  In  hydraulic  mining, 
e  two  are  necessarily  connected  and  form  one  continuous  operation, 
ater  falling  through  pii>es  from  a  height  of  from  100  to  200  feet  is  deliv- 
ed  through  nozzles  in  continuous  streams  against  the  base  of  a  bank 

earth.  It  undermines  the  bank ;  the  overhanging  masses  fall  to  the 
Me  ami  are  broken  apart  and  loosened;  the  water  penetrates  every 
ack  and  |>ore;  large  boulders  are  thrown  aside  like  pebbles ;  the  whole 
iSK  is  stiri'ed  and  mingled,  while  the  accumulated  waters  flow  away 
mu  the  sloiie  thick  with  Siind  and  earth,  leaving  the  larger  boulders 
id  the  gold  resting  clean-washed  upon  the  surface  of  the  bed-rock. 
This  process  is  applicable  wherever  deposits  have  accumulated  to  such 
depth  upon  the  lower  stratum  holding  the  gold  that  they  cannot  be 
ODomically  removed  by  digging.  For  its  successful  operation  there 
etwo  es.seutial  conditiims:  first,  sufiicient  head  or  height  and  quantity 
water;  second,  a  rai)id  fall  or  slope  from  the  base  of  the  bank,  so  that 
e  water  will  tlow  swiftly  away  and  carry  the  loosened  gravel,  sand,  and 
rth  with  it.  In  California  there  is  comparatively  little  difficulty  in 
taiuiug  these  conditions  by  an  adequate  expenditure  of  money.  The 
tfk  mountains  give  numerous  streams  flowing  toward  and  across  the 
Id  region,  and  the  deep  valleys  and  nivines  permit  of  ample  fall  and 
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drainage.  But  the  fitreams  have  to  be  diverted  from  their  courses 
carried  in  ditches  and  Humes  for  many  miles  along  the  hillsides,  w 
in  most  cases  the  best  gold  deposits  are  in  trough-like  or  basin-sha 
depressions,  hemmed  in  by  rocky  walls,  through  which  artificial  out 
must  be  cut,  so  as  to  give  the  requisite  drainage. 

Thus,  when  the  position,  depth,  and  riclmess  of  a  d8i>osit  are  at) 
tained,  and  it  is  decided  to  work  it  by  the  hydmulic  method,  cbn 
operation  is  to  provide  an  outlet  for  the  water.  This  is  done  by  cat 
a  tunnel  through  the  rim-rock  iTOin  an  adjoining  ravine  or  valley,  6 
to  tap  the  lowest  part  of  the  basin,  and,  if  [lossible,  to  secure  a  veil 
fall  of  fifty  to  one  hundred  feet  from  the  base  of  the  dei)Osit.  Such 
nels  are  usually  costly  and  laborious  undertakings;  they  re(iuire  ^ 
engineering  skill  for  tlu4r  i)roper  projection,  and  often  many^eai 
time.  In  driving  some  of  the  longer  tunnels,  from  five  to  seveu  ji 
have  been  consumed  and  an  expenditure  of  from  $10  to  $6i)  ]ierUi 
foot  incurred.  They  vary  in  length  from  a  few  hundred  feet  to  a  n 
and  are  usually  from  six  to  eight  feet  in  width  by  seven  in  height. 

MINING  DITCHES  IN   CALIFOKNIA. 

In  the  year  1807  there  were  5,328  miles  of  artificial  water-courses 
nuning  purposes  in  the  State  of  California,  besides  the  sulisidi 
branches,  estimated  at  over  800  miles  more.  These  water-eouniet 
ditches  cut,  wherever  possible,  into  the  earth  of  the  hillsides,  i 
crossing  rocky  points  and  deep  valleys  by  means  of  fiumcs,  or,  bettei 
iron  pipes.  The  ditches  are  usually  about  eight  feet  wide  at  the  top^ 
at  the  bottom,  and  three  feet  deep.  The  grade  varies  from  twelve 
eighteen  feet  to  the  mile.  Formerly  flumes  were  constructed  on  alt 
scale  and  at  great  cost;  but  now  large  sheet-iron  pipes  are  substitn 
with  great  advantage  in  durability  and  economy.  Some  of  the  flu 
were  of  great  length  and  height;  one  near  Big  Oak  Flat,  in  Taolu 
Ctmnty,  being  1,300  feet  long  and  a  part  of  it  256  feet  above  the  sorf 
and  supported  upon  wooden  towers.  Upon  the  Truckeo  ditch  A 
were,  at  one  time,  13  miles  of  flume,  eight  feet  wide  and  four  feetdc 
hung  upon  the  side  of  a  dee)>  canon.  Ui>on  the  Pilot  Creek  ditch  tk 
was  one  piece  of  flume  300  fei't  long  and  95  feet  high. 

The  boards  used  for  makingflumes  are  usually  from  one  and  a  qiuute 
one  and  a  half  inch  thick.  They  are  laid  down  rough  and  then  battel 
Sills  are  plaeed  at  int^^rvals  of  two  and  a  half  feet,  with  i)08tj)  and  a  eop 
the  support  of  the  flume-box.  The  sills  are  four  inches  square^  the  pi 
three  by  four,  and  the  caps  one  and  a  half  by  four  inches.  In  addU 
to  the  first  cost  of  a  flume,  it  is  expensive  to  keep  in  repair,  and  is  fill 
to  a  great  many  accidents.  It  may  be  bunied  or  blown  down,  and  if 
is  left  dry  for  several  mouths,  all  the  boards  curl  up  and  split  loti 
they  cannot  be  used  again.  It  is  siiid  that  the  repairs  of  a  flame  a 
1)0  per  cent,  more  than  those  of  a  ditch.  For  M  these  reasons,  fltf 
are  not  now  constructed  where  they  Ciin  possibly  be  avoided,  and  iv 
pipes  are  substituted.  These  pipes  are  made  of  stoat  sheot-iiw 
boiler-iron,  and  vary  in  size  from  10  to  40  inches  in  diameter,  acooiA 
to  the  quantity  of  water  to  be  earned.  From  7  to  11  inches  is  a  cotti 
diameter  for  the  smaller  pipes,  and  these  are  made  of  No.  20  iioiL 
sheet  two  feet  wide  and  six  feet  long  will  make  two  joints  of  ll-i> 
]>ipe.  These  joints  are  put  together  to  form  sections  20  feet  longyi 
these  sections  are  united  uiK)n  the  ground  and  secured  hf  M 
of  strong  wire  wound  around  two  projecting  ears  or  hooks  of  uoHfO 
upon  eacli  section.    The  whole  pipe  is  also  f&mly  fiaistenedto  the  saifi 
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[xwts  securely  set  in  the  ground,  to  prevent  its  weight  from  carrying 
own  the  steep  slopes.  The  examples  of  the  snccessful  use  of  pipes 
carrying  water  across  depressions  and  ravines  are  numerous.  Upon 
South  Fork  Canal,  in  Eldorado  County,  a  pipe  is  used  to  carry  50 
les  of  water  across  a  valley  1,6(X)  feet  wide  and  190  feet  deep.  This 
3  is  10  inches  in  diameter,  the  iron  about  one-sixteenth  of  an  inch  thick, 
the  supply  end  is  ninety  feet  higher  than  the  delivery.  On  the 
ielsior  Company's  ditch,  near  Smartsville,  there  are  five  miles  of  low 
le,  0,000  feet  of  40-iiich  piiKj,  3,000  feet  of  20-inch  pipe^  and  half  a 
3  of  38-inch  pipe.  The  40-ineh  pipe  crosses  a  depression  150  feet 
p,  and  with  a  head  of  thirty-two  feet  carries  2,500  inches  of  water. 
m  the  Dutch  Flat  ditch  there  are  3,500  feet  of  31-inch  iron  pipe  and 
feet  of  32-inch  pipe. 

he  aggregate  cost  of  the  ditches  in  California  for  the  supply  of  water 
eportid  as  $15,575,400.*  They  are  geneniUy  built  by  companies  and 
led  distinct  from  the  mining  companies;  and  the  water  is  sold  to  the 
lers  at  so  mnch  per  inch  \)qt  day  of  ten  hours. 

THE  miner's  IN(!H   OF  WATER. 

"he  miner's  inch  of  water  is  not  a  very  definite  and  fixed  quantity,  for 
methods  of  delivering  it  differ  in  different  i)laces.  It  varies  ac- 
iling  to  the  pressure  or  head  and  the  height  of  the  aperture.  Usually 
pressure  is  six  inches,  and  the  aperture  is  a  horizontal  slit  one  inch 
h  and  about  twenty-four  inches  long,  which  can  be  closed  to  any  de- 
A  degree  so  as  to  leave  an  opening  one  inch  long,  giving  one  inch  of 
feer,  or  ten  or  twelve  inches  long,  giving  corresponding  numbers  of 
hes  of  water.  It  is  thus  usual  to  consider  the  miner's  inch  as  that 
intit}'  which  will  pass  through  an  opening  of  one  square  inch  area* 
kr  a  mean  pressure  or  head  of  six  inches.  The  quantity  discharged 
m  such  an  opening  (one  miner's  inch)  in  twenty-four  hours  is  equal  to 
|T4  cubic  feet.  A  cubic  foot  is  equal  to  7.49  Ufnited  States  gallons,  or 
iity-eight  miner's  inches. 

Hie  Eureka  Lake  and  Canal  Company  deliver  water  through  an  aper- 
16  two  inches  high  and  under  a  )>ressure  of  six  inches.  The  amount 
Kreretl  by  them  through  an  ai>erture  twenty  inches  long  and  two 
4es  high  is  considere<l  to  be  forty  inches.  Upon  the  Excelsior  ditch, 
daho  upon  the  Sear's  ditch,  water  is  delivered  under  a  pressure  of 
I  inches,  measured  from  the  center  of  the  orifice.  Upon  the  Moke- 
■ne  HiU  andCampo  Seco  ditch,  water  is  delivered  under  a  pressure  of 
V  inches.  The  Phobnix  ditch  Company  deliver  it  through  an  orifice 
^  inches  high  and  under  a  pressure  of  four  inches  over  the  orifice. 
^  the  Gold  Hill  ditch.  El  Dorado  County,  a  miner's  inch  has  been 
jMored  out  throngh  an  orifice  two  inches  high  and  an  inch  wide  under 
>iir-iQch  pressure.  Another  ditch  in  El  Dorado  County  has  sold  for 
faich  of  water  the  amount  tliat  escapes  throngh  an  orifice  three 
^  high  and  an  inch  wide  without  pressure. 

^  Smartsville  water  is  sold  with  a  head  of  nine  inches  with  a  four- 
^  opening  125  inches  long,  giving  11.8  per  cent,  for  an  ^'  inch  "  more 
I  te  usually  given.  The  quantity  discharged  through  an  opening  four 
^  deep,  with  a  nine-inch  head  over  the  middle  of  the  opening  with 
eoefHcient  of  discharge  =.0G15  is  106.6  cubic  feet  per  hour,  or  1.7767 
(Q  feet  per  minute. 
^  head  of  water  "  is  500  inches  daily  for  ten  hours,  and  is  the  qnan- 

Wqaired  for  a  first-class  hydraulic  operation. 

*-  —  - — ^^— ^— ^-^— ^^— — ^^— — — — — ^^— 

*  lAiigk'y't  Directory,  1807. 
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The  (listributiou  of  tlio  water  to  the  hose  iiipes  is  generally  by  a 
iron  pipe  leading  from  the  main  pipe  or  reservoir,  and  connecting  at 
bottom  with  a  strong  cast-iron  box.  This  box  is  providtnl  with  o; 
ings  in  different  directions,  to  whicli  the  smaller  pipes  are  titted : 
these  again  connect  with  flexible  canvas  hose,  sti'ongly  made  and  < 
ered  with  netting  and  bound  at  intervals  with  iron.  They  termiuat 
brass  nozzles  with  orifices  from  two  to  thrt^*,  inches  in  diameter. 

ECONOMY  OF  THE  HYDRAULIC  PROCESS. 

It  is  not  easy  to  estimate  the  average  cost  of  washing  by  the  hyd 
lie  process.  It  requires  not  only  very  careful  measurements  of  the  1 
of  the  materials  removed,  and  of  the  amount  and  pr(»ssure  of  thew 
used,  but  the  nature  of  the  material  must  be  taken  into  the  ai«4> 
whether  hard  or  soft,  cemented  or  loose  gi'avel,  sand  or  stiff  clay ;  for 
rate  of  progress  will  vary  greatly  according  to  the  resistance  of  the 
terials  to  the  disintegrating  or  moving  action  of  the  water.  The  foii 
ing,  from  a  rejmrt  made  by  the  writer  in  1850,  may  here  Im?  eitei 
showing  the  estimate  at  that  time  of  the  value  of  the  hydrauHc  uiet 
compared  with  hand  labor  : 

As  }i  labor-siiving  process  the  results  of  this  nietho<l  compare  favoral>ly  with  I 
attaiueil  by  machiucry  iu  the  various  d(*i)artmciits  of  huuiau  iinlustry  whert'  lua 
labor  has  boeu  superseded.  With  ouo  pipe  of  an  inch  and  a  half  or  two  inchw  8 
ture  and  a  pressure  or  h«»ad  of  niuety  feet,  a  boy  cau  excavate  and  w:i8h  as  uinrha 
erous  earth  in  one  day  as  could  ten  or  tifteen  uieu  without  its  aid.  It  is touniiunt 
timate  the  work  of  a  ])ipe  as  eipial  to  the  labor  of  ten  men  ;  in  some  lix'atiuuaiapi; 
the  size  mentioned  migiit  elVeet  more  than  twenty  men  in  tlie  same  time.  Tbe  w 
is  ever  active  and  untiring,  and  wiirks  as  rapidly  in  inaccessible  places  as  ni>f>n  ax 
IK)sed  bank.  The  <iuantily  of  earth  moved  will,  of  course,  varj'  greatly  at  dilfc 
plat^es,  dei>endiug  chietly  upon  its  character ;  whether  sau<ly,  a  mixture  of  cli^y 
sand,  or  clay  alone.  The  amount  of  gravel  and  boulders  also  vorien  greatly  iu  all, 
jdacei'S.  From  measurements  made  last  year  in  North  Candiua,  where  a  pii>e  of 
dium  size  had  been  in  use  at  the  Wilkerson  placer,  I  estimated  that  with  a  hei 
sixty  feet,  and  a  pipe  of  one  and  a  half  or  two  inches  in  diameter,  over  a  thorn 
bu*ihels  of  tnirth  could  be  moved  and  washtMl  in  a  day.  If  this  estimate  is  con 
earth  which  contains  only  the  twenty-fifth  part  of  a  grain  of  gold,  or  about  twoB 
worth  iu  a  bushel,  will  piy  about  two  dollars  a  day  to  a  pipe.  In  washing  by  thi«; 
ress  it  is*  essential  that  the  fall  or  descent  of  the  btnl-rock  from  the  iM>int  lH'in«r  wii 
.should  be  sutliciently  rapid  to  insure  a  swift  cumnit  iu  the  waste  water,  so  that  it 
carry  the  loosened  sand  and  clay  away  iu  suspension  or  force  it  along  the  sluic4>  box 

In  California,  at  Gold  Kun,  upon  the  railroad  divide  betwet^n  B 
Iviver  and  the  North  Fork  of  the  American,  the  gravel  is  very  soft  a 
deej) ;  th(»re  is  abundance  of  water  under  great  pressure,  and  nil  I 
conditions  are  extremely  favorable  for  the  hydraulic  proces.s.  Iti«i 
necessary  to  sp<MHl  time  in  blasting  the  hard  cemented  gravel,  a« 
Smartsville,  or  to  i)uddle,  as  at  La  Porte  or  at  Dutch  Flat,  to  rem* 
large  boulders;  the  washing  continues  with(mt  int.erruption.  Two* 
can  do  all  the  work  in  a  claim  that  uses  300  inches  of  water.  Iti«« 
tiniated  there  that  one  i)ipe  will  bieak  down  as  much  gravel  Mtl 
water  from  three  pii)es  can  wash  away ;  while  at  Dutch  Flat  throe  pipi 
are  required  to  break  down  as  uiwr.h  gravel  as  the  water  of  one  pipe** 
wash  away.  Kstimtitiug,  as  is  there  done,  an  inch  of  water  to  beeqA 
alent  to  a  supply  of  145  pounds  ])er  minute,  or  8,700  ]>ounds  ])er bo^ 
it  follows  that  300  inches  supplies  15,000  tons  in  a  day  of  twelve  boij 
Estimating  the  quantity  carried  away  by  this  water  as  equal  toono-toj 
of  its  weight  (although  one-fifth  is  generally  allowed)  it  follows  that  1^ 
tons  are  moved,  or  750  tons  per  day  to  each  of  the  two  men.    lti*i^ 

*  The  j;old  placers  of  the  vicinity  of  Dahloneg:i,  Georgia. 
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ipposed  that  this  resalt  is  aiiit'ormly  attained,  but  that  it  has  been  at- 
ined  under  favorable  circumstances. 

Mr.  Laur,  during  his  visit  to  California,  in  the  sen-ice  of  the  French 
>veniment,  estimated  that  with  miners'  wages  at  the  uniform  rate  of 
renty  francs  per  djiy,  the  expense  of  the  manual  labor  necessary  for 
orking  one  cubic  metre  of  gravel  by  the  several  methods  usually  em- 
loyed  was  :• 

Francs.  Centimes. 

y  the  pan  (about) 75  00 

y  the  rocker  (about) 20  00 

y  the  long  torn  (about) 5  00 

y  the  sluice  (about) 1  71 

J  the  hydraulic  washing  (about) 0  28 

dng  twenty -eight  centimes,  or  about  six  cents  per  cubic  yard  for  min- 
\g  gravel  by  the  hydraulic  method.  And  this  appears  to  include  the 
Mt  of  the  water,  for  he  st^ites  that  during  ten  days  28,080  cubic  metres 
r  gravel  were  worked  over  with  an  expense  for  :• 

Francs. 

rater 5, 000 

[ftDiial  labor 864 

■ndries  (about) 500 

Total 6,  764 


From  examinations  made  by  Professor  Silliman  of  the  quantity  of 
Iter  used  and  of  gravel  washed  upon  the  Blue  Gravel  Company's 
krim  near  Smartsville,  it  appeai*s  that  17,074,758.15  cubic  yards  of 
Mer  were  U8e<l  to  wash  989,105  cubic  yards  of  gravel;  hence,  one 
dMc  yanl  required  17.2018  cubic  yards  of  water,  equal  to  3,480  gallons,  t 
he  whole  amount  paid  out  for  water  during  4*3  months  was  $57,261,  at 
to  rate  of  Htlteeu  cents  i>er  miner's  inch.  The  cost  of  wator  per  cubic 
ltd  of  gravel  moveil  is  five  cents  and  seven-tenths,  deduced  from  the 
■Bgoing;  and  it  is  stated  by  Black  that  in  the  ^liddle  Yuba  district, 
fUk  the  cost  of  water  twenty  cents  an  inch,  the  cost  of  miuiug  a  cubic 
Wti  of  gravel  is  seven  and  a  half  cents. 

TAIL  SLUICING. 

At  an  example  of  tail-sluicing  upon  a  largo  scale,  the  Teaff  sluice, 
Ntch  Flat,  probably  the  largest  in  California,  may  be  cited.    The  total 

Sth  of  this  sluice  is  5,500  feet;  of  this,  2,500  Veet  are  5i  feet  wide 
26  inches  deep,  in  a  tunnel;  and  3,000  feet  of  its  length  is  six  feet 
■fc.  It  cost  455,000,  and  was  four  years  building.  Several  companies 
jJl^er  their  tailings  into  it,  with  au'aggregsite  of  1,550  inches  of  water. 
IJJ^  bottom  is  pav^  with  boulders,  14  inches  deep,  and  the  grade  is  t^u 
^k«ft  in  twelve  feet;  but  it  is  lielieved  that  eight  inches  would  have 
5*  better.  The  descent  is  broken  at  intervals  of  120  feet  by  drops, 
stumps,  two  and  a  half  feet  high  in  the  tunnel  and  five  feet  outside. 
^^  serve  to  break  up  the  masses  of  cemented  pebbles,  and  thus  lib- 
'^  the  gold.  The  force  oi'  the  current  in  this  sluice  is  such  that 
■Iders  of  rock  ten  and  fifteen  inches,  and  even  twenty  inches  iii 
**ieter,  arc  swept  along  at  the  rate  of*  nearly  ten  miles  an  hour.    This 

*  De  Im  Production  des  M^tanx  Piv^cieux  on  Califoniio,  &c. 

t  Report  apoD  tho  Blue  Gravel  Gold  Miuiiig  and  Water  Company.    lucdited. 


480     MINES  AND   MINING   WEST   OF   THE  BOCKY   MOUNTAINS. 

constant  i)oanding  and  attrition  of  the  paved  bottom  of  the  sluice  k 
the  rolling  rocks  and  gravel  wear  it  rapidly  away,  this  wear  being  u 
great  as  two  inches  of  depth  in  three  months;  and  half  of  the  paving 
stones  become  broken,  so  as  to  be  unfit  for  use. 

From  fifteen  to  twenty  pounds  of  quicksilver  are  put  into  the  sluice 
daily,  in  the  evening;  but  as  the  sluice  continually  catches  quicksilver, 
swept  from  the  claims  above,  the  owner  is  never  obliged  to  bay  any. 
He  takes  out  more  than  he  puts  in. 

Bock  suitable  for  paving  is  selected  from  the  round  lx>ulder8  swept 
down  the  sluice.  They  are  stopped  by  means  of  a  strong  iron  gratii^ 
placed  across  the  sluice  in  an  inclined  position.  The  spaces  between  the 
bars  measure  eight  inches,  so  that  only  the  larger  boulders  are  arrested. 
A  Chinaman,  sending  by  the  grate,  examines  every  boulder  that  stops, 
and  saves  those  suitable  ibr  the  pavement. 

Among  other  notable  sluicing  operations,  the  following  may  be  men- 
tioned: Hoskins's  tail-sluice,  at  Indiana  Hill  ravine,  in  sections,  the 
longest  twenty-four  feet  in  length,  with  intermediate  abrupt  pitches  over 
rocks.  There  are  fifteen  boxes,  six  or  eight  feet  wide  and  two  or  tw 
and  a  half  feet  deep,  with  a  grade  of  eight  inches  in  twelve  feel 
Moody's  tail-sluice,  in  Caiion  Creek,  double,  two  thousand  fee4;  lou 
each  eight  feet  wide  and  about  four  feet  deep.  Kinder  and  Whitw 
tail-sluice,  in  the  same  caiion,  has  two  sluices,  eight  feet  wide  and  sem- 
hundred  feet  long,  grade  three  inches  in  twelve  feet. 


CHAPTER  LXV. 


HAND    TOOLS. 

It  may  at  first,  to  many,  seem  trivial  to  devote  much  space  to  thefon 
and  peculiarities  of  tools  used  daily  by  miners ;  but  this  view  will  mil 
be  held  when  we  reflect  upon  the  importance,  in  the  aggregate,  of  tk^ 
proper  construction  of  even  the  simplest  and  most  common  impteffieBt] 
With  light,  strong,  and  well-proportioned  tools,  the  skillful  min^ 
accomplish  much  more  work  in  the  same  time  than  he  possibly  ooaM 
with  clumsily  and  roughly  made  ones.  The  American  shovel  and  tbe 
American  axe  may  be  taken  as  familiar  examples.  No  one  who  has 
sufiicient  manual  dexterity  to  use  them  properly  can  fail  to  appredata 
how  far  superior  they  are  to  other  forms  for  the  same  porposes. 

MINING  PICKS. 

There  are  three  principal  types  of  picks  in  use  among  the  minaitf^ 
the  Pacific;  slope,  the  ^^  surface  pick  "  or  ordinary  excavating  pick;  Ai 
"drifting"  or  "quartz  pick,^  and  the  "poll  pick,*^  and  a  pick  for  ooal-ak^j 
ing.  Of  each  of  these  forms  there  are  several  sizes  and  diflbrent  wdglf'^ 
there  being  not  less  than  31  in  all  manufaetured  by  John  Wright)  i 
San  Francisco,  who  has  made  many  improvements  in  the  fonn  lol 
quality.    I  have  received  from  him  the  following  table  ahoving  At 
weight  of  each  size  from  No.  1  to  No.  31 : 
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ir^fNv  picft. — Of  the  sur&ice  i>i(!k  there  are  two  iliffereot  styles,  the 
id«,ve»iHl  the  tint  eye.  The  ftrst  is  the  eoniiifou  ruuiid-eyed  exca- 
Dg  pick,  Noa.  L  to  7,  weit;hiDg  from  4  to  7  pounds,  each  sacceediug 
ber  being  half  a  pound  heavier  than  the  prei;eding.  The  5-[>ound 
,  No.  3,  in  about  the  ine<Iiiiui  and  usual  size,  and  is  27  iiiclies  long ;  No. 
•k  is  27  j  inches  long ;  Xo.  j>  pick  is  28  inches,  and  so  on.  The  next 
bem,  tVoni  No.  8  to  No.  1-i,  are  made  with  flat  eyes,  .3  inches  by  1  inch, 
etlie  round  eye  are  2  incites  by  3  incliea  for  the  medium  size,  varying  u 
iwitli  the  size  and  weight  of  the  pick.  The  lengths  areaboat  the  same 
ith  styles  of  eye.  The  n>nnd-eyeil  pick  is  generally  used  in  surfiice  or 
eruiiiing,  and  is  probably  the  most  couveuieiit  and  serviceable  pick  for 
work.  The  eye  being  large,  it  is  easy  to  lit  a  handle,  and  it  is  leas 
le  to  bi-t>ak.  The  eye,  as  uioile  by  Mr.  Wright,  beiug  leugtheued  or 
•d  niK>n  the  handle  from  2j  to  3  inches,  gives  a  Arm  bearing  to  the 
He,  an«l  i»  »  great  improvement  upon  the  old  s^yle,  which  merely 
m  lip  on  each  side  of  the  eye.  The  flut-eyed  picks  have  the  same 
lOtage ;  and  they  avoid  all  necessity  for  strapping  the  handle.  This 
B  is  preferred  for  sluicing,  as  they  do  not  sputter  the  water  so  much 
hoee  with  the  ronnd  and  thicker  eye.  TIio  heavier  picks  of  these 
M  are  used  chiefly  in  grading  and  heavy  digging  in  be<l-rock. 


Sutfoce  Pick. 

te  form  of  the  surface  piek  is  indicated  by  the  figure,  giving  a  aide 
tof  the  medium-sized  pick,  drawn  to  a  scale  of  one-eighth. 
k(fti»g  or  quarts  pick. — The  five  numbers,  from  No.  15  to  No.  20,  com- 
•the  different  weights  uf  the ''  drilting"  or  "  quartz  pick  "  made  sharp 
•eh  end.  The  milium  size  (No.  17)  is  21  inches  long  with  an  eye  3 
m  by  1  inch.    The  form  is  shown  by  the  wood-cut. 


Drifting  or  Quorti  Pick. 
M  weight  of  fliis  form  of  pick  ranges  from  3^  to  6  iwnnds.    The 
H.  Ex.  Doc  207 31 
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smallest  size  (No.  15)  is  used  chiefly  in  contracted,  narrow  drifti*,  \^Wre 
there  is  not  much  room  to  swing  the  tools,  and  also  iu  workiiij:  out  tW 
gouge  or  selvage  from  quartz  veins.  The  sizes  10, 17,  and  IS  are  luoitk 
used  in  drifts  where  there  is  plenty  of  room,  and  iu  pulling  down  nni 
These  picks  also  have  the  raised  eye,  and  are  a  great  iniproveineutupoB 
the  old  style.  The  latter  are  raised  at  each  side,  and  have  a  toriugof 
only  1 J  to  1 J  inch;  while  in  this  construction  the  eye  is  lengtbrmd 
from  2^  to  3  inclies,  and  thus  gives  a  firm  support  to  the  handle.  Tliii 
is  very  important  for  the  drifting  i>icks,  since  they  are  much  usedia 
y)rying,  and  in  the  ordinary  construction  the  handle  is  apt  to  hw^m 
loose. 

The  poll  pivl\ — The  *<])oll  pick"  is  a  favorite  form  with  miners,  sina 
it  combines  the  long,  sharp  point  for  drifting  and  a  hammerhead  f* 
striking  and  breaking  the  rock  or  driving  gads.  It  is  a  pick  and  ban- 
mer  coml)ine<l.  The  form,  with  the  raised  or  socket  eye,  as  manu- 
factured by  Mr.  Wright,  is  shown  in  the  figure. 


Poll  Pick. 

The  medium  size,  (No.  23,)  weighing  5  pounds,  and  about  l(Uincl« 
long,  is  most  in  use;  but  the  weight  varies  from  4  to  7  pouu(I^  sime 
miners  preferring  the  largest  size.  It  is  a  form  common  in  most  qnarU 
mines,  and  es])ecially  liked  by  Corniahmen.  Such  picks  ai^e  made-stort 
and  strong.  The  hammer  end  or  head  in  the  medium  size  is  3.}  imb«i 
long  and  the  point  about  10  inches,  the  eye  l>eing  3  by  1  inches. 

These  various  styles  of  picks  are  made  of  the  best  quality  of  iron  and 
steel,  and  for  excellence  and  l>eauty  of  finish  are  unsurpjissed.  Tlie| 
handles  are  made  of  white  hickory,  are  usually  30  inches  long  for  the] 
surface  i)icks,  and  34  inches  for  the  drifting  and  poll-])ick8. 

The  poll-pi(;k  is  evidently  made  upon  the  Cornish  ]>attem.  In  Com- 
wall  the  head  is  usually  about  15  inches  long,  and  the  handle  from  24 
to  2(i  in(;hes.  It  varies  in  weight  according  to  the  ground  to  l)e  worked; 
but  3  or  4  x>ounds  are  the  most  comnum  weights — occasionally  5  |wniMlfc 
For  working  downwards  a  lO-ponnd  head  is  often  used.  The  ixdl  pick 
is  tiie  most  apim»ved  form  for  working  in  vein-mines  throughout  ('urn- 
wall,  Derbyshire,  and  the  north  of  England.  The  double-imintetl  pitk 
is  more  used  in  collieries.  Those  used  for  undercutting  coal, called tlK, 
'*  holing  pick,"  have  handles  from  27  to  30  inches  long,  and  iu  Sonlfc 
\Vah»s  34  inch(?s.  Picks  with  handles  of  unusual  length  are  used  bI 
England  at  the  Box  Tunnel  stone  (puirries,  whei^e  the  stone  is  soft  vi.\ 
can  be  cut  like  coal,  and  has  to  be  cut  out  iu  great  blocks.  The  handtej 
are  Iroin  live  to  six  feet  long.  When  the  men  have  struck  the  Wowtfc?! 
drop  the  pick  and  then  draw  it  out.  In  the  extreme  west  of  Co^l«l^i 
where  the  lodes  are  very  narrow,  only  3  or  4  inches  wide,  the  mia*; 
use  what  is  known  among  them  as  a  "packer"  or  "poker.''  It  is  nothaf  i 
more  than  a  long  we<lge,  and  is  common  at  St.  Ives  and  at  St*  JiutttM; 
the  ])eninsnhi  of  Land's  End. 

For  purposes  of  comparison,  the  following  table  will  be  aaefoL  Il^i 
compiled  partly  from  the  measurements  of  mining  tools  exhibited  in  tto 
Museum  of  Practical  (leology,  attached  to  the  Royal  School  of  Minciiii 
London,  as  enumerated  in  the  descriptive  catalogue  of  that  institutioi! 
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Dimensimu  of  mining  picks  of  several  countriee. 


-a 

•a 


Description. 


Imeket. ,  Inekst,   On,  oz. 
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16.3 
17.8 
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18.0  ; 

19.7  ' 

23.0 ; 
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ia6  I 

15.4  ! 
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12L3  ' 


4    8 


9  10 


4    6 

3  10 

4  6 

4  6 

a   2 

5  14 

2  12 

2  14 

3  5 
3  5 
3  8 

6  6 

7  3 

9    5 

3  10 

2  10 

3  0 


Comiali  poll-pick  for  hard  p^und :  Lftngth  over  eye.  2.2  inches ;  of  poll-end, 
3  inches ;  or  pick-end,  12.5  inches ;  thickness  (depth)  at  poll-end,  1.2  inch ; 
at  nick-end.  1.1  inch ;  width  over  eye,  3.1  inches ;  at  poU-ond,  1.2  inch ;  at 
picK-end,  1.1  inch ;  poll-end  8-sided;  point  set  at  85<>  to  handle. 

Cornish] 


4    5 


inch  ;  iMiint  set  at  83^  to  handle. 
DerbyHhIre  double  pick,  used  in  rock  or  vein,  with  short  points. 
DtTbyHliiro  '•  slitter,''  double,  one  side  ]K>inted,  the  other  norizontal  edge, 

0.4  inch  wide. 
Derbjrshirc  poll-pick,  (mandrel, )short,  blnff  point ;  for  hard  veins  and  rock. 

where  "slitter"  is  too  slight. 
Xortlmmberland, double, straight-armed;  arms  thickened  in  the  middle, 

like  two  gads. 
Flintshire,  single-pointed,  with  short  8-sided  polL 
Flintshire,  double ;  one  we<lge-point  arm.  the  other  with  horizontal,  chisel 

e<lgi*.  0.1  inch  wide. 
?  Monmouthshire  (coal)  cutting  mandrels;  straight,  taper  directly  from 
3     center  to  points. 

>  Monmouthshire  holing  mandrel,  stronger  and  bluffer. 

-  Monmouthshire  l)ottom  mandrel :  curved,  double-jMinted. 

I  Monmouthshire  bottom  raaiulrel;  curved,  2  chisel  arms — 1  horizontal,! 

vertical. 
Monmouthshire  i-ock  mandrel;  curved, 8-side<l  arms — 1  wedge-pointed,  1 

cliisfl  cmL 
Flintflliire  (coal)  metal-driving  pick ;  tapered  V  cheek-pieces. 
Flintshire  (coal)  holing  pick :  "tap<'red  v  cheek-pieces ;  chisel-edged  onus, 

0.1  inch  wide,  with  strongly  curved  top  surface. 
Flintshire  (coal)  heading  pick ;  tapered  V  cheek-pieces ;  slightly  curved; 

anus  taper  regularly. 
North  of  England,  (cool ;)  lower  edge  horizontal;  top,  2  inclined  planes; 


4 
t 
8 


5 


5 
0 
0 
6 


4    3 
3    6 


that  the  arms  are  bent  or 


in  plan,  a  lozenge,  diminishing  from  center. 
Nortn  of  Kneland ;  like  the  foregoing,  except 

auchoriMl,  meeting  at  155^. 
North  of  En;;land  stone  pick ;  slightly  anchored ;  tapering  V  cheek-pieces ; 

arms  lieveled  to  8-sided  sections,  with  4-8ided  pyramid  at  points. 
Norihof  England  stone  pick;  like  the  foregoing,  but  stronger  and  more 

anchored. 
Saxon  pick;  single  armed;  tapered  octagonal  section ;  no  poll ;  greatest 

thickness,  1.5  inch;  breadth  over  eye, 2.12  inches;   head  set  at  85°  to 

handle. 
Russian  poll-pick ;  slender  cur%*od  arm  ;  length  of  pick-end,  12.8  Inches ; 

greatest  diameter,  0.7  inch ;  eye  <"iroular. 
Kussian  gnivfl  pick ;  single  curved  arm :  blade  broadens  to  a  spoonbill 

ni'ar  the  point. 


It  is  (!iirioii8  to  notice  how  great  are  the  variations  in  this  apparently 
livial  tool  among  ditt'erent  nations.  Yet  the  proper  form  of  a  pick  is 
MH  unimiKirtant.  If  it  only  att'ected  by  a  small  fraction  (and  it  does 
•ore  than  that)  the  amonnt  of  work  which  a  laborer  can  perform  daily, 
li  aggregate  importance  to  the  effective  daily  labor  of  the  world  could 
Mreejy  be  estimated  in  money.  Our  Ainericai)  patterns  are  so  excel- 
•t,  that  there  is  little  excuse  for  those  who  do  not  select  the  tool  best 
■ked  to  the  work. 

The  Saxon  gad  resembles  a  long  slender  hammer.  It  is  furnished 
vkh  a  narrow  rectangular  eye.  When  in  use,  it  is  held  by  a  handle 
■iPrtefl  into  this  eye,  and  is  driven  by  striking  the  poll-end.  A  com- 
Ni  size  iss  length  of  the  iron,  6.2 ;  of  the  eye,  0.8(> ;  of  the  handle,  14.0 ; 
ViBadtli  across  the  eye,  0.95 ;  greatest  depth,  0.7 — all  in  inches.  The 
lint  in  formed  by  a  small  bluff  pynimid,  and  the  poll-end  also  contracts 
4deuly.  Weight,  10  ounces.  As  the  Saxon  miners  are  enabled,  from 
^  flssared  character  of  the  rock,  to  make  considerable  use  of  these 
dSy  they  oany  them  under-ground  in  sets  of  a  dozen  or  fifteen,  strung 
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by  the  eyes  upon  iron  stays,  with  a  Joint  or  yoke  in  the  middle,  so  that 
the  whoie  may  be  slung  over  the  shonhler,  the  gads  being  eiiuallvdbt- 
tributed  before  and  behind.  The  gad  passes  over,  as  it  were,  by  degrra 
into  tlie  i)ick.  Thus  the  Jimmel  is  a  large  hanuner-like  gad,  weighing, 
with  handle,  2  pounds,  8  ounces,  and  having  a  head  lO.lJ  inches  aud  a 
handle  12.0  inches  long.  The  small  heavy  poll-piek,  weighing  7  \ionndi^ 
12  ounces,  is  very  similar  in  form,  but  lias  a  head  L3.5  inches,  and  % 
handle  11)  inches  long.  The  onlinary  German  ga<ls,  and  thost»  of  Hiu- 
gary,  are  stronger  and  more  hammer-like  than  those  of  Saxony.  Tbe 
Hungarian  steel  gads  weigh  13  or  14  ounces,  and  the  couuuoDgadJ 
pounds  G  ounces. 

HAND-DRILLS. 

The  hand-drills  in  California  are  made  of  English  octagon  steel,  jjen- 
(»rally  one  inch  in  diameter  for  ordinjiry  powder;  sometimes,  but  rardy. 
1{  inch;  and  the  striking  hammers  weigh  from  8  to  10  pounds.  Fa 
the  new  *' giant  powder'' a  three-quarter-inch  drill  is  used,  andthestrikio; 
hammers  weigh  from  3  to  5  i)ounds.  The  use  of  proper  copi>er  tipped 
tami)ing  bars  is  rare,  but  safety-fuse  is  universally  employe<l,  so  thai 
the  risk  in  using  iron  bars  is  somewhat  diminished  but  is  by  no  meani 
removed. 

The  folh»wing  pertinent  observations  upon  blasting  and  handdriillBie 
are  from  notes  of  a  lecture  by  Mr.  Warrington  Smyth,  of  the  K(*yil 
School  of  Mines,  England : 

Tho  introduction  of  f^uupowder  ban  beou  un  iminciisc  boon  to  mining  umlertaldDj^ 
It  not  only  cniibb^HtbeniimTstowork  npon  roekHofixrcatbanlneHHUt  an  economical ntf. 
but  it  IniH  led  to  tbo  i>nhir^cnnMitof  snrb  fxcavatious  as  drifts  and  levelM,  and  Hoplanl 
tb<>.  worknuMi  in  a  better  position  as  to  ventihition,  comfort,  and  health.  Fonufriy  tki 
miners,  when  enttinj'  the  rock,  were  i-onipeUed,  by  the  uarrowuo^H  of  the  lewU  vd 
smaUness  of  tho  working  {daces,  to  inhale  the  dust  made  by  thcmselvoH  in  )>ii;ici|g 
the  rock,  and  their  lives  were  shortened  in  a  frightful  degree.  The  mines,  Aiocc  tki 
use  of  gnup(»wder,  have  h;vd  to  be  aiTanged  with  givater  rt»ganl  for  veutilati«>u,amlthi 
cylindrical  hob-s  for  tho  gunpowder  are  now  often,  while  being  iHired,  kept  full  ^f  watrtj 
and  the  old  injury  to  the  breatliing  faculties  are  for  the  nn»st  part  avoided.  Ttierf  w. 
of  course,  occjisions  and  places  whore  gun]K)wder  could  not  or  ought  not  tobemei 
Where,  for  instance,  fire-damp  is  common,  and  it  is  necessary  to  use  safety-lamiK  Ai 
light  in;;:  of  a  fusi^  with  an  open  match  will  be  most  dangerou8.  In  many  colIieriM  • 
ccrtnin  man  is  em]doy(Hl  to  hrt!!  the  shots,  whose  duty  is  to  test  the  places  iN'fiirvbud, 
and  si'e  that  no  gases  are  ])resent  in  ciuautities  sufficient  to  takotin^:  but,  aswriB 
know,  suu'idents  do  occur  very  often,  and  it  is  much  to  bo  desireil  that  the  pwcti* 
should  be  greatly  restricted,  if  not  done  away  with  altogether.  Another  viw:  inwhicfc 
gunpowder  should  not  be  nsed  is  where  the  seam  is  mucii  fractured  and  fissiirwl  uatw- 
ally,  so  that  a  shot  would  result  in  so  large  a  proportion  of  small  c^uil  as  to  niakeAi 
working  nnrenmneititive.  Again,  its  use  is  inadmissible  in  qunrryiu^  marble,  iirolkr 
stone,  where  it  is  an  object  to  obtain  the  rock  in  large  and  perfect  iuaH^««. /Ai 
methods  of  employing  gunpowder  are,  to  a  grt^at  extent,  the  same  in  priucipl«  isil 
the  mining  districts  of  the  world.  At  first  in  this  C4)untry,  as  elsewhere,  lN>riDj;  th 
hcdes  proved  a  slow  and  imperfect  work,  but,  novertheless,  it  soon  came  to  Ik*  nb*n"rf 
that  by  cutting  away  underneath,  and  then  blowing  the  rock  or  seam  dowuliyirii' 
powder,  one  man  ctMild  do  as  nnich  as  six  with  a  hanmier  and  gbd  alone.  This,tii(ii.i 
starting  renders  it  possibh>  for  a  mint' to  bo  taken  up  and  workeil  to  pnJtilwIiiefc 
could  not  f«>rinerly  have  been  done.  The  hole  is  bored,  the  iM>wder  placiil  in  it.tr:tbrt 
loose  or  in  a  cartridge,  it  is  then  fdled  u]),  or  "  tamped,-'  to  the  snrface.  and  a  fu*«- hat- 
ing b(>(>n  arranged,  it  is  tired,  and  the  result  is  that  a  portion  of  the  rock  is  blown  (M'>' 
The  hole  is  bonfd  with  what  is  called  in  different  pltM.H*fl  u  "  jnuipor/*  a  '*  drill,"  (ft; 
pistolet,)  or  an*' auger" — a  piece  of  iron  with  a  sharp  steel  euaing  c«llwl**aWl'' 
which  may  be  shaped  in  various  forms,  and  then  struck  in  the  hole  with  coiuidcfilii  I 
force  and  dexterity  by  the  workman,  until  gradually  a  sufficient  depth  is  pounded** 
In  most  cases  it  is  struck  with  a  hammer  wieh led  by  the  borer  Biugle-luaided,biitiMM- 
times  one  man  holds  the  jumper,  and  turns  it  after  evei;)'  stroke*  while  twoiiieB«tnfc> 
alternat^^  blows,  and  thus  greatly  accelerate  tho  work.  Tbe  largeir  aiigen  are  vua^ 
from  one  and  one-half  inch  to  two  and  one-half  inches  in  diameter,  and  in  Gcnntff 
it  has  been  proved  by  experiment  smaller  bits  are  not  advisable.    The  material  of  vkn 
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borers  are  made  has  Iteeii  a  iiuestioii  of  great  importance.  About  eightceu  youra 
{h,  the  bar  of  thir  auger  was  almost  always  made  of  the  bi.^st  fibrous  iroUf  the  head 
frini;  of  Hteel,  and  the  bit  or  edge  of  the  best  shear  steel.  In  Derbyshire,  however, 
ley  were  accustouied  to  use  c:iAt  steel,  which  in  the  lluor-spars  usual  there,  of  very 
louerate  bardn<MS,  did  very  well,  and  lasted  so  long  that  borers  bequeathed  their  augers 
I  their  sons ;  a  ver>'  ditlerent  state  of  things  from  that  of  other  districts  where  an 
Dgvr  often  would  be  worn  out  in  a  day.  Ca:>«t  steel,  however,  has  l>eeu  substituted 
enerally  for  iron  ;  and  that  lMK;anse  it  is  not  only  more  economieah  but  the  blow  given 
B  the  head  of  an  auger  of  cast  steel  is  transmitted  so  nmch  (quicker  to  the  edge  iis  to 
ive  it  a  tlecided  advantage  over  iron  augers  with  steel  bits.  It  ha<l  long  been  ob- 
dTTHl  that  when  the  borers  had  worked  for  some  time  with  the  iron  augers  some 
hAAge  in  the  metal  was  prcMluced,  and  the  blow  became  more  effective  than  at  firat. 
lince  I8r>^  st4»el  augers  have,  however,  become  general,  in  spite  of  their  greater  first 
«Mt.  In  a  ease  in  Noiih  Wales,  where  very  accurate  accounts  were  kept,  it  was  found 
hat  the  MM*  of  steel  Iwrers  dcHTcjised  the  cost  of  working  nearly  ten  per  cent.  The 
iorm  of  the  cutting  edge  varies  a  gfM>d  deal.  When  the  ground  is  moderat^dy  soft,  the 
■dinary  chisi'l-sha]HHi  edge  prevails.  In  the  Ilartz  it  is  often  eurvilinear.  In  Italy 
Iw  b«»rer8  have  two  i'dges  at  right  angles,  while  in  Mexico  they  are  swallow-tailed, 
a  all  coM'M,  however,  tlN)  lK)rer  must  be  turned  after  every  blow  through  a  small  por- 
ion  of  the  circle,  so  that  the  (>d^e  never  falls  upon  exactly  the  same  place.  When  the 
wttum  of  the  hole  is  clogge^l  with  the  debris  produced  by  the  cutter,  the  hole  is  filled 
vith  water,  which  wjishes  out  a  good  deal,  and  a  scraper  takes  out  what  is  left. 

Then*  are  many  circumstances  under  which  it  is  necessary  to  put  down  holes  of  a 
weer  character ;  and  then  the  augers  are  made  larger  and  longer,  and  the  hammers  to 
4nke  it  heavier.  Stages  an?  erected  in  such  instances,  so  that  on  each  stage  several 
■eu  may  1»e  placed  to  raise  the  auger,  and  thus  a  dozen  men  may  at  a  word  of  eom- 
nand  ail  lift  and  let  go  together.  A  jum])er  of  this  kind  miiy  weigh  from  two  to  three 
feondicfl-weight.  In  casi's  of  this  kind  the  spring  pole  may  be  used  to  advantage, 
nus  brings  us  to  the  question  whether  or  not  machinery  may  be  employe<lfor  the  pur- 
pmt  of  iMjring,  and  whether  it  cannot  be  done  at  a  less  expenditure  of  human  labor, 
iad  uii»re  rapiiUy. 

Ainoii^  the  miuiD^  tools  that  attnicted  some  attention  at  the  Paris 
BxpoHitiou,  was  an  ai^paratus  for  enlar^^in^  the  holes  in  rock  made  by 
U  ordinary  drill,  the  object  beiu^  to  secure  an  enlarged  space  or  chaiu- 
kerat  the  Iwttom  of  t lie  hole  for  the  reception  of  the  powder.    The  ap- 

Ctns  is  described  in  full  detail  in  the  Exposition  Reports ;  but  as  it 
not  api>ear  to  be  of  any  practical  value,  it  is  not  repeated  here.  It 
hf  however,  well  to  mention  that,  in  1804,  a  miner  from  Uumboldt 
Coauty,  Nevada,  made  a  drill  for  the  same  puri>ose  and  in  a  similar 
■tnuer.  It  was  known  as  Linscott's  Patent  Cliamber  Diill,  and  was 
Bade,  and  tested  upon  granite  blocks,  at  San  Francisco.  It  consisted  of 
•  bar  of  steel  or  iron,  about  two  and  a  half  feet  long,  with  movable  cut- 
tew,  or  steel  blades,  about  two  inches  long,  litted  into  recesses,  one  on 
<ich  m\e.  These,  when  passed  to  the  bottom  of  the  hole,  would  dy  out 
tidcut  uiK>n  the  sides  of  the  hole  when  the  drill-bar  wa^  struck  upon 
Ike  top  with  a  sledge.  In  this  way,  a  cliamber  some  three  inches  in 
Auneter  coidd  be  made  at  the  bottom  of  an  ordinary  one  or  two  inch 
kole. 

The  various  forms  of  apparatus  for  drilling  by  steam-i>ower  or  corn- 
Messed  air  arc  described  in  another  chapter. 


CHAPTEli  LXVI. 

EXPLOSIVES. 

"  Nothing  is  more  surprising,  considering  how  early  gunpowder  was 
Tenled  and  used  tor  the  purpose  of  piercing  and  shattering  the  bodies 
'  men,  that  so  great  a  length  of  time  should  have  elai>sed  before  its 
ipUcation  to  the  pun>ose  of  blasting  rocks  in  mining.  The  discovery 
'gnnpower  for  warlike  puri)oses  took  place  in  I.'$54,  but  it  was  not  in- 
ll|iiKtfT<l  into  mining  until  the  last  century.  In  a  curious  old  book, 
^    'in  1700,  entitled  ^Familiar  Discourse  Concerning  the  Mine 
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Adventure,'  which,  among  other  things,  compares  the  uRe  of  gnniwii 
iis  a  newly  introduced  system  of  blasting  with  tbe  old  method  of  w 
iug  down  the  material  in  mines,  its  use  for  mining  imii)os4*8i« 
pose<l  to  have  been  first  proposed  at  Freiberg,  by  Martin  Weiga 
1013,  but  the  idea  met  with  little  countenance,  and  it  was  not  till 
that  it  began  to  be  generally  employed  throughout  8axony,  tbe  Hj 
and  North  Germany.  The  practice  was  first  adopted  in  EuglBU 
1670,  at  the  Ecton  Mines,  in  North  Staffordshire,  but  the  blasting  at 
time  was  but  a  clumsy  process,  and  was  used  to  blow^  in  piecres  ma 
of  rock  which  had  already  been  freed  from  their  beds  by  other  ageni 
We  must  not,  howcjver,  be  led  astray  by  statements  in  books  res|H?t^ 
the  earlier  use  of  gunpowder  in  mines,  as  the  older  referencre.s  to  -fir 
belong  to  the  still  more  ancient  practice  of  '  fire-setting,'  which  <1 
from  a  very  early  period,  and  was,  no  dcmbt,  era  ployed  by  theKomai 

Even  so  late  as  the  year  1862,  gunpowder  had  not  been  introduce 
mining  in  Japan,  an<l  it  was  introduced  thei*e  for  the  first  time  by 
Pumpelly  and  th(»  writer,  acting  in  the  capacity  of  mining  engineei 
the  Japanese  government.  Ui)  to  that  time  the  miners  of  Nipon 
Yesso  had  cut  their  way  through  the  rocks  by  means  of  the  i)ick 
gad,  aided  sonu^times  by  fire,  and  they  were  very  greatly  astoui> 
when  they  saw  the  hard  rock  at  the  end  of  a  drift,  abandoned  by  tl 
because  it  was  too  hard  to  cut,  thrown  down  by  means  of  a  few  oni 
of  i)owder. 

The  consumption  of  powder  for  mining  purposes  upon  the  Pa 
Coast  and  in  our  mining  Territories  has  always  been  large.    A  pai 
this  is  of  course  used  in  the  construction  of  roads  and  grading  for 
ways,  but  of  late  tbe  consumption  Ibr  breaking  up  the  hard  ceinei 
(;onglomerates  of  the  deep  placer  deposits  has  greatly  increased, 
this  i>urpose  very  heavy  charges  are  emi)loyed.    Tunnels  are  drivei 
wards  for  40  to  70  feet  from  the  face  of  the  bank,  and  cross-tunnels 
for  100  feet  each  way,  so  that  the  excavation  has  the  form  of  the  k 
T.    A  charge  of  from  100  to  500  kegs  of  powder  is  placed  in  the  ci 
tunnel,  and  tbe  whole  is  simultaneously  ignited  by  electricity, 
effect  is  to  lift  the  whole  deposit,  and  to  shatter  and  loosen  it  to  urn 
degree  that  the  rest  of  the  disintegration  is  readily  effected  by  \u\te 

Two  companies,  with  adequate  cai)ital,  are  organized  for  the  mana 
ture  of  imwder  in  California.  The  demand  for  powder  for  those  reg: 
which  usually  draw  their  supply  from  California,  is  reported  to  i 
siderably  exceed  200,000  kegs  annually. 

The  works  of  the  California  Powder  Company  are  the  only  ones  i 
in  operation.  At  tbe  mills  of  this  company,  situated  at  Santa  Ci 
there  were  manufactured  jis  stated  in  the  folfowing  table: 

Powder  manufactured  in  California. 


Year. 

BliL8ting  powder. 
Kegs. 

Sportiug,  oannoiifand 
muHket      powder ; 
equivalent  to  kegs. 

Total. 

1867 

150, 454 

6;?,  033 

130, 151 

7,2m 
6,871i 

2,439 

157,733* 
69.904 
132,590 

ISGS 

186J> 

343,638 

16,580 

360.318 

From  notes  of  a  leotnn^  by  Mr.  Warrington  Smyth,  at  the  Royal  School  of  Kb 
Londuu  Mining  Jouniul,  January,  1870. 
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Besides  the  above  there  has  been  some  powder  made  at  the  Maria 
[ills,  probably  not  exceeding  30,000  kegs  of  blasting  powder,  in  the  years 
J67  and  18118.  With  the  facilities  now  x>ossessed  by  the  California 
oiDi>any,  they  can  turn  out  040  kegs  of  powder  daily.  The  kegs  con- 
lin  25  i)ounds  each. 

The  materials  for  making  powder  are  abundant  and  accessible  in  Cal- 
omnXj  with  the  exception  of  niter,  which  is  to  a  great  extent  replaced 
r  nitrate  of  soda  from  Peni.  The  peculiar  dryness  of  the  air  in  Cal- 
arnia  for  the  greater  part  of  the  year  permits  this  more  deliquescenc 
lit  to  l>e  successfully  used ;  and,  with  ])roper  precautions  in  the  manu- 
iGtare,  it  makes  excellent  powder.  The  capacity  of  the  two  mills  is 
ver  1,000  kegs  of  powder  daily.  A  recent  modification  of  the  manu- 
letore  promises  important  results.  Glycerine  is  added  to  the  grains  in 
Mne  way  not  yet  made  known,  and  it  is  said  to  greatly  increase  the 
tieugthi 

Works  for  the  manufacture  of  safety-fuse  have  recently  been  erected 
1  San  Fnvncisco,  so  that  the  miners  can  now  obtain  an  article  superior 
D  that  which  is  imported. 

Notwithstanding  the  familiarity  which  all  who  use  powder  must  gain 
rith  the  nuuiy  causes  of  accident,  it  is  extraordinaiy  that  there  should 
ootinue  to  be  so  much  carelessness  and  recklessness  in  its  use.  One 
C  the  British  mining  inspectors  says  that  in  blasting  an  iron  instead 
f  a  wooden  or  copper  rammer  is  still  too  often  used  in  getting  the 
radding  and  first  part  of  the  stemming  fairly  bedded  upon  the  powder, 
Ad  shots  which  have  missed  fire  are  still  drawn,  altliough  experience 
hows  that,  even  with  water  in  the  hole,  the  drill  goes  in  advance  and 
ires  the  powder.  Accidents  are  also  frequently  caused  by  driving  the 
vieker  down  into  the  powder. 

The  mineral  statistics  of  Victoria,  Australia,  give  exact  returns  of 
he  quantities  of  gunpowder  issued  at  each  of  the  mining  districts  where 
here  are  magazines.  In  the  year  1867  the  quantity  in  stock,  at  the 
Miiuencement  of  the  year,  in  all  the  districts  was  71  tons  10  hundred- 
vright;  the  quantity  issued  during  the  year,  196  tons  13  hundred- 
»«ight;  the  quantity  received  during  the  year,  186  tons  12  hundred- 
veight ;  and  the  quantity  in  stock  at  the  end  of  the  year,  61  tons  li5 
mdred- weight.  In  many  parts  of  the  colony,  however,  there  are  no 
■agazines,  and  great  quantities  of  blasting  powder  are  used  there,  of 
rtuch  there  is  no  accurate  return. 

NEW  EXPLOSIVE   COMPOUNDS. 

In  introducing  the  subject  of  the  new  explosive  compounds,  which  are 
*ow  attnwrting  much  attention  from  engineers  and  miners,  I  cannot  do 
•^ter  than  to  cite  from  the  authority  mentioned  at  the  commencement 
^this  chapter: 

Of  all  cxploflives  used  lor  blaHting  uowder  is  the  most  Largely  used,  and  continues  to 
I  Ibe  most  iM>pu1ar.  It  has  been,  liowever,  proposed,  and  that  many  years  ago,  to 
t^tglff  with  it  various  substances,  and  it  hiis  l>een  tolerably  weU  made  out  on  the  Con- 
tat  that  the  effects  of  powder  tiave  not  been  deteriorated  by  a  moderate  proportion 
•awdust  being  mingled  with  it.  Within  comparatively  a  very  few  years  propositions 
Ve  been  matle  to  completely  change  our  explosive  agents — as,  for  instance,  by  gun- 
^toD,  which  seemed  to  be  peculiarly  adapte<l  for  blasting  purposes.  It  is  difficult  to 
t«r  npon  the  comparative  merits  of  different  classes  of  explosives  on  account  of  the 
^  JcAloQsien  which  are  indulged  in  resi)ecting  them.  This  is  the  case  even  with 
irder,  every  separate  manufacture  of  which  has  its  advocates.  Gun-cotton  has,  how- 
fTf  been  most  soccessfnUv  employed  in  many  places,  among  which  may  be  mentioned 
^  iBportont  qoAiries  of  the  Austrian  government  up  the  Danube.  In  England  an  im- 
trmamit  in  its  nMnaikcturo  was  made  some  time  ago,  by  which  it  is  produced  in  the 
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form  i»f  a  ropts  and  oaii  thus  be  cut  off  iuto  couvcuient  It^ngtlis.     By  the  newer  metViiI, 
iiiannluctiirrd  on  a  coiiHicU'rablt'  scale  by  Mcssru.  Preutice,  of  Stowiiiarket.  it  is  luW 
into  a  pulp,  aiul  tlion  <'ouipre8»etl  »o  as  to  take  up  less  space.    But  even  in  itsmiKfini 
^nn-cotton  haw  an  advantajjc  ov»»r  gnnpiiwrter,  as,  lakiug  weight  Ibr  weif^bt,  it  vilbW 
iiv('  or  six  tiuios  the  work  of  guni>ow(ler.     Besides  this,  six  ounces  of  powder  viU or- 
c.'n[»y  cijjht  ineb<*8  of  a  bore-hole  of  given  diameter,  while  one  ounce  of  >;UD-iim«,    ; 
whiVh  has  thcsanif  explosive  power,  will  take  up  only  five  and  a  half  incheK   Th«, 
i(un-cotton  makes  little  or  no  smoke,  although  the  small  va^nir  it  leaves  is  dHeNvuMa, 
if  it  may  be  judged  by  the  sensut  ion  of  hcadaehe  and  dinineMS  of  eyes,  whicli  it  prrnlom 
Anotht?r  important  explosive  is  nitro-glyeerine.    A  year  or  two  ago  I  might  have  haidi 
gcMxI  deal  as  to  its  coming  into  ]ilay  with  advantage,  and  it«  general  adi>ptioii  in  thk 
country,  particularly  in  North  Wales,  where  it  was  much  used.     Indee<i,  in  wiim-niitM 
and  (piarrii's,  when  it  was  left  optional  with  the  nuMi  ( who  for  tlie  most  part  an*aMn- 
ful  race,  and  to  be  trustc«l  in  such  matters)  to  use  either  guji]M)wder.  aitn>-glyferiDi'.flr 
gun-cotton,  a  considerable  proportion  pivferred  nitro-glyceriue.    They  Uf it  oniyAiaai 
that  it^4  explosive  force  was  tremendously  greater,  but  that  it  wa«  nion^  couvenicoi 
Thus,  when  tln.^  b<»re-holc  was  completed  it  had  only  to  bo  tilled  full  of  water,  amltk 
nitro-glyccrine  pouretl  in.    By  its  j^rcater  specific  gravity  the  latter  sinks  to  the  llottui^  \ 
and  then  the  introducti<ui  of  the  iuse,  in  connection  with  a  copi^er  cap  at  the  \w\\m, 
was  attended  with  no  dilliculty  or  danger,  and  the  results  of  the  ea:)iiosious  werttn- 
frdd.     l.^n fortunately,  the  carelessness  of  those  who  had  charge  of  riitro-glycerinvtrin 
rise  to  fearful  aceidtMitslast  summer,  and  in  a  sudden  ]»anic,  as  it  seems,  an  act  of  I'm* 
liament  was  passed,  which  has  practically  made  its  use  penal.     It  is  tnie  tlio«e  tIm 
want  to  use  it  are  allowed  to  make  it  on  the  spot,  but  ever>'  one  knows  that  thatptT'  I 
mission  is  of  little  value,  shice  its  manufacture  requires  a  good  knowledge  of  cheiuHtn.  ., 
Mining  agents  and  managers,  therefore,  very  naturally  get  rid  of  the  difficulty  bypriu  J 
up  its  use,  and  for  the  present,  therefore,  in  this  country  it  may  l>e  said  to  be  ubond  ] 
If,  however,  the  risk  attendant  upon  its  conveyance  can  be  got  over,  it  S(.H*iii!»a  peat  j 
pity  to  shut  out  from  mining  operations  a  blasting  agent  of  such  enonnous  iMiVfraiil  j 
utility.     It  has.  therefore,  been  prepan'il  in  the  foiiu  of  a  jiowder,  ralle<l  '*  dyiiMoilc'    ■ 
the  invention  of  M.  Nobel,  of  Hamburg. 

Before  ^ivini^:  a  deseriptioii  of  this  new  material,  now  larjcely  iitfd 
upon  the  Pacific  coast,  the  nature  and  properties  of  uitro-glyeeriue  vili 
be  briefly  noticed. 

NITKO-aLYCERINE. 

Nitroglycerine  was  discovered  in  1847  by  M.  Sobrero  iu  the  labon- 
tory  of  Professor  Pelouze;  but  public  attention  was  not  directed  to  it « 
an  ex])losive  until  the  labors  of  M.  Nobel,  a  Swedish  mining  enjaD^^i 
were  made  known. 

This  liquid  is  obtained  by  the  aotion  of  concentrated  nitric  acid,  orof 
a  mixture  of  nitric  acid  of  40<^  strength  and  sulphuric  acid  of  6G^,upoi 
glycerine.  It  is  formed  like  pyroxyline,  and  is,  iu  fact,  a  trinitrate  of 
glvceriue;  the  reaction  being  represented  by: 

(10  1J8  (j6  ^  ;^  xO'  UO  =  C«  H'^  O^  3  N05*+  6  HO. 

It  is  a  yeUow  licpiid,  resembling  olive  oil,  without  odor,  and  poMW* 
ing  a  sweet,  slightly  fragrant  taste.  Taken  into  the  stomacli  or  alimrM 
through  the  skin,  as  of  the  hands,  it  is  poisonous,  and  its  vai)ors  fjxt 
violent  headacrhes.    It  is  soliibh*.  in  alcohol  and  ether,  but  not  in  water. 

It  can  be  heated  up  to  212^  Fahrenheit  without  decern i>ositioD;  bat 
at  about  30()o  it  detonates  with  extraordinary  violence.  It  detonattf 
when  struck  by  a  hammer  on  a  hard  surftice'or  even  upon  wood,afll 
the  mere  o[)ening  of  a  wooden  box  in  which  tin  cans  of  the  oil  vwe 
packed  has  been  known  to  explode  it. 

Pun^  nitroglycerine  does  not  appear  to  be  liable  to  explode  spent* 
neously,  but  if  impure  and  acid  it  changes  into  a  mixture  of  oxalic  adi 
and  glycerine,  and  may  explode. 

Of  gun])owder,  according  to  theory,  only  50  per  cent,  is  converted  ints 
gas,  one  volume  giving  2(50  volumes  of  cold  gas,  deduction  being  made ftr 
the  expansion  i)roduce<l  by  heat.  Praetically,  however,  the  combafti* 
is  never  so  complete,  an<l  200  volumes  of  the  cold  gas  are,  therefore, in 
all  probability,  above  the  average  result. 
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tn  tbo  combustion  or  explosion  of  iiitro-glycerine  seventeen  eciuiva- 
it8  of  oxygen  out  of  tbe  eighteen  are  absorbed  by  combining  with  the 
rbon  and  hydrogen,  thus  leaving  one  equivalent  of  oxygen  free.  Each 
e  hundred  "parts  of  the  oil  when  exploded  produce  by  weight: 

ater 20.0  ]>art8. 

fbonic  acid 58.0  ])arts. 

cygen 3.5  parts. 

trogeu 18.5  parts. 

100.0 

And,  as  the  specific  weight  of  the  blasting  oil  is  1.6,  one  volume  pro- 
loes: 

ieam 554  volumes. 

irbonic  acid 409  volumes. 

lygen  gaa 30  volumes. 

itiogen  gas 230  volumes. 

A  total  of 1, 298  volumes 

It  is  assumed  that  the  heat  generated  by  the  explosion  of  nitroglycerine 
•St  leant  twi(«  that  generatacl  by  gunpowder;  consequently,  if  a  volume 
f powder  gives  200  volumes  of  cold  gas,  expanded  by  heat  four  times 
B  800;  a  volume  of  nitroglycerine  gives  1,300  volumes  of  cold  gas,  ex- 
uded by  heat  eight  times,  i)roducing  10,400  volumes;  so  that  nitro- 
lycerine*i)ossesses  about  thirteen  times  the  power  of  gunpowder  when 
riames  are  compared,  and  eight  times  its  x)ower  for  equal  weights,  the 
pecitlc  gravity  of  i>owder  being  taken  at  1.0. 

It  is  claimed  by  the  agents  for  the  article  in  San  Francisco  that  one 
oand  of  the  blasting-oil  will  x)roduce  ettects  equal  to  ten  pounds  of  gun- 
wrder.  Tlie  first  requires  but  one  bore  hole,  whereas  for  the  powder 
boat  ten  holes  of  the  same  dimensions  will  be  required. 
But  the  sad  ex])erieuce  with  this  dreadful  explosive  has  been  such  a« 
prevent  its  general  intro<luction  in  mining.  Californians  will  never 
rget  the  destruction  of  life  and  property  which  a  single  box  of  it 
t>ught  in  an  instant  at  the  office  of  Wells,  Fargo,  &  Company  in 
n  Francisco.  This,  and  the  destruction  of  a  vessel  at  Aspinwall,  and 
Peral  other  dreadful  accidents  in  various  parts  of  the  world,  have  been 
practical  refutation  of  the  theories  of  the  comparative  safety  and 
nnlessness  of  the  oil  under  ordinary  circumsUmces  of  storage  and 
Liis;:..i-t<ition.    These  accidents,  showing  the  impossibility  of  controlling 

18  agent  of  such  wonderful  iK)wer,  led  to  the  introduction  of  a  modifica- 
o  oi* it  in  the  mixture  now  known  as  dynamite^  or  "giant  powder." 

GIANT  POWDER  OE  DYNAMITE. 

Ilie  invention  of  this  compound  dates  from  18G7,  and  it  has  been  in 
e  for  nearly  two  years  at  some  of  the  mines  upon  the  Pacific  coast. 

19  formed  by  mingling  nitro-glycerine  with  infusorial  earth,  and  it  re- 
nblefl  moist  sawdust  in  appearance.  A  company  has  been  organized 
-itA  manufacture  in  San  Francisco,  and  the  consumption  of  it  is  steadily 
creasing. 

The  following  descriptions  of  the  powder,  its  properties,  and  the 
■tbods  of  using  it  have  been  suppliecl  to  me  by  the  general  agents  for 
e  Pacific  coast,  Messrs.  Bandmann,  Nielsen  &  Co.,  of  San  Francisco: 

ITewrai  fw'iyji  liet. — It  is  au  nn^craiiied  i>ow(lcr,  of  a  grayish  brown  color,  with  a 
•cific  i^ravity  of  abuot  1;  iutiolnble  in  wat<jr,  and  not  alfected  by  time  or  ex}>osuro 
air  on  muLrtun;.    It  cougeala  at  al>out  forty-two  degrees  Fahrenheit.    It  souictimeti 
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produces  a  tempt>r:iry  lieadnche  when  takeu  into  the  month  or  stomarli.  Tlii-  «k 
oWWt  also  follows  its  roiitinutMl  huiidlin^.  In  the  open  air,  or  in  onlinury  ]i:ii-kiii:.a 
hnrns  without  cxphMliujj.  Its  combustion  pi-uiluceH  carbonic  acid.  uxiiU- (if  ru^t^ 
hyponitrtMis  acid,  and  water. 

i'liere  are  three,  and  only  three,  niethodH  of  exploding  it:  Ist.  By  a  violfiit  fi]\^ 
either  in  it  or  intt»  it.  *2d.  IJy  continin;?  it  in  a  very  8trou«j;  and  ti^ht  vt-hwl.  «»!«<. 
tinjx  it  on  lire,  or  heatinjj  the  vessel  sntliciently.  34l.  Hy  a  percUHHive  Khock  MiintdMi 
as  to  i»roduce  heat  and  violence  equivalent  to  an  exi>losion.  Unlike  pniiiHiviltr.iti 
explosion  is  instantaneous — the  entire  uiatks  of  powd(>r  cxpliMleH  as  if  it  wen- a Nni|i 
p^rain.  This  quality,  in  connection  with  its  extraordinary' evolution  <»t' t^^t^-M-am 
Its  explosive  etlect  to  be  espi'cially  p'cat  in  solid  substances,  so  nnich  so  tlint  ihrnnr. 
<lcr  cannot  be  used  in  ordnance  or  fire-arms,  the  ^m  bein;;  blown  to  iii«fi'«iiii!it(^j4rf 
beinjL^  discharjijed.     Its  explosion  produces  carbonic  acid,  nitro;;en,  i»xyj;eii,  uuil  wjw. 

7'flrAiiif/,  IransjMrlathn,  ami  Hioratje. — Tlu'  powder  may  be  packed,  Monnl.  ami  <»• 
veyed  in  all  tli<'  ordniary  ways.  The  fact  that  the  pt>wd«'r  is  explosive,  iiatiiwlU  sif- 
/;ests  the  idea  that  it  is  dangerous:  but  it  is  in  reality  no  nion*  si i  than  (tinimaL 
Practi<'ally,  it  <'aunot  be  <'xi)lotlirtl  by  accident.  It  reqnire.s  design  and  careful  |id-|ui» 
t ion  to  explode  it.  The  only  practii-al  caution  necessary  is  t<»  keiqi  otli»-r  i-x]ilthif(i 
away  from  it.  Fire  alone  will  not  exi)hido  it,  n(»r  heat  in  any  form — thejr  will  imnit 
to  ashes,  like  saltpetre  i)ai)er,  without  cxphNlin*;  it.  Nor  will  any  ainoiuit  of  Dm 
wi>ight  uptni  it.  c>r  simple,  pressure  of  any  kind,  exploile  it.  It  eannc»t  lieexiilnybi 
any  of  tlie  ordinary  movements,  accidents,  or  incidents  which  attend  its  hamlliit 
transpoi-tation,  (»r  use.  The  pressing;  it  into  cartrid^-s,  or  ramming  it  into  iHin^boki 
with  a  wooden  rod,  however  hard.  tlnx)win^  it  about,  or  jostliiij;  it  in  trHiiHxiilitifi, 
or  even  tlui  crushiujj:  or  violence  of  overturninjj:  wagons,  collisions <if  cars,  or  i'X)il<fe4« 
of  boili*rs,  will  never  ex]d<Hle  it.  ihit  heat  and  pre8sun>  conibiue4l  will  exiiiiklei^ 
juoviiled  tln"y  an'  of  the  proper  kind  and  d«*;j;ree.  It  is  explo<le4l  l»y  any  vinlfnt •'X|4» 
sion  citln*r  in  it  or  into  it,  whether  of  ffunjMiwder,  fulminate,  nitro-^lycerinr.jnal 
pt)wder,  or  other  viident  explosive.  Such  an  oxplosion  involves  the  peiMdiar  jiewwiTi 
pressure  and  heat  necessary.  The  bnrnin^  or  flashing  of  gunpi>wder  uncuutiimlbnot 
Hurticicnt. 

Another  metho<l  of  ex]doding  it  is  to  set  it  on  fire  while  un<Ier  coufinenieiii  \uitm 
tight  and  strong  vessel.  Tin;  burning  of  the  powder  pnxluces  gases  which,  liwlinyM 
esj-ajie,  at  length  cause  a  pressun*  so  great  as  to  pHwlnce,  with  the  heat  of  ihf  Ininiii^ 
an  explosion  of  the  nnbnrned  ])owder.  Hy  tight  and  strong  vessels  is  iiieaut  ira 
r«'torts,  quicksilver  llasks,  gas-pipe,  with  caps  acreweil  to  its  end.(«,  ami  tho  lik^  i 
vessel  of  the  stnt'igest  tin  has  not  tin*  requisite  strength;  this,  like  cartrid^^wufpap* 
ordinary  i>arking-lM»xes,  barrels,  casks,  «Jt.c.,  will  bo  burst  asunder  by  the  gal^■^  I»fcn 
tlie  pn.'ssure  is  surtici^'ut  to  causes  explosion.  These  are  the  only  known  nu*ansofr»' 
ing  an  explosion  proper,  but  a  pai'tial  explosion  can  Im>  pnHlnce<l  by  cansingavonrtkil 
layer  of  powder  to  be  stnn'k  with  great  force  between  iianl  and  smooth  8nrfa(^v^ 
for  exanqde,  striking  a  minute  quantity  with  a  hammer  on  an  smvil.  or  dririiijstt 
iron  ])lug  upon  it  in  a  lude  drilled  in  the  iron.  In  these  cas<;s,  a  slight  expkisiuaal 
detonation  follow,  but  not  of  snflieient  force  to  explode  any  part  of  the  powdw  piw*i^ 
except  the  few  particles  in  imm<>diate  contact  with  the  impinging  surfucefi. 

VtviiHih  for  hldiftinsr. — Exctq)t  in  special  canes,  it  is  bett-t?r  to  use  the  iiowilerinth 
form  of  cartridges.  It  is  more  economical  in  both  time  and  p(»wder,  and  the  espliMiM 
is  more  certain.  ( -artridges  of  various  siztv*  are  prepared  and  wdd  by  the  i-umpii^ 
Should  others  make  them,  let  it  be  done  with  strong  material,  well  glnwl  wpiiw 
together,  and  let  the  powder  be  very  tirmly  pressed  into  them.  Cartrid^wmayta 
cut  into  such  lengths  as  may  be  re(|uired,  care  being  taken  t^)  prevent  the  lussof  ^ 
fler  by  rolling  the  s4>ctions  in  additional  jiaper,  or  otherwise.  Onliuary  bU^tingiiH 
may  be  used,  but  to  make  sure  of  a  discharge  in  all  cases,  ami  to  keep  thepowilrrft* 
being  burned  by  fire  from  a  leaky  fuse  the  best  gntta  percha  fuse  isrecoiDrnemlMLai 
of  a  size  to  fit  the  caps  precisely.  Caps  manufactured  for  the  special  purpose  of  r^ 
ding  giant  i»owder  arc  furnished  by  tlie  coinptiny.  Common  ]K'rciis«iou  capscaiiDtth 
used.  As  these  s]iecial  caps  are  more  heavilv  chargefl  with  fulminate  than  twlinty 
one^.  cfUTespoiiding  care  sluaild  be  taken  in  their  handling  and  iiso.  A  pairof^'utti^ 
nippers,  with  their  edges  blunted,  used  in  securing  the  cajw  tightly  ana  tinulytotS 
fuse.  A  tube  with  a  funnel  mouth  will  be  useful  in  charging  with  loose  iwvtli-r.  ti 
tubing  in  sections  may  be  us(*ful  in  guiding  cartridges  into  siibmariue  born^ 

PriU  hoU'M,  charffCH,  <Vr. — As  to  the  diameter  and  depth  of  holes,  and  where  thfvshflrf 
b<^  made,  and  the  <lirecti(m  they  should  take,  and  also  as  to  the  quantity  of  puvdtrV 
be  ns4Ml,  and  many  other  mattiers,  no  dehnite  or  arbitrary  rules  c«n  be  laulilovBto 
blasting  with  any  explosive.  In  these  things  there  must  be  variation  according  tvAi 
location,  character  of  the  material  to  be  blast^'d,  the  j>urpoBe  of  the  blast,  siuol^ 
circumstances  too  numerous  anil  complicat.(>d  to  anticipate.  Much  must.thfMi* 
be  left  to  the  good  sense  and  experience  of  the  blaster.  The  following  ob«rrati* 
and  exanifdes  will  atl'oril  some  assistance  to  a  l>eginuer : 

A^  a  general  rule,  the  drill  holes  and  charges  for  giant  powder  can  be,  and  sbonkibc> 
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irativply  Rmall.  Exporicnco  has  proven  that  i  inch  octAgon  steel  with  3^  pound 
leiK  ntital  by  sinj^le  hand  driller»,  arc  best  adapted  to  use  the  powder  to  the 
•Ht  advantaf^o.  Holes  oue  inch  in  diauiet^»r  are  abundantly  large  for  all  ordinary 
'  work ;  for  li^ht  work,  cornvtpondinjj^ly  smaller  ones  should  be  made.  A  HUiaJl 
ity  in  a  deep  hole,  whether  the  hole  is  large  or  small ;  also,  a  small  <inantity  in 
e'hole  whether  the  hole  be  deep  or  shallow  ;  also  a  large  quantity  in  a  smairbut 
tiole;  also,  a  largo  quantity  in  a  large  but  shallow  hole,  are  all  exiuuplesof  niisap- 
ions;  they  are  all  violations  of  the  general  rule  applicable  to  all  explosiv'e^i— that 
jsntity  of  ]M)wder  shonid  not  only  be  proportionate  to  the  resistance,  but  the  hole 
I  be  pntportionate  to  the  iK)wder. 

^•y  reason  of  its  quickness  giant  i>owder  in  bore  holes  is  nearly  as  eflectual  with- 
kinpiiig  as  with  it,  it  can  Ih?  exploded  wMth  great,  advantage  without  any  tamping 
in  natural  fiss^mrs  and  artificial  cracks.     It  is  therefore  urged  that  advantage  be 
of  this  extraordinary  (piality  as  often  as  pnicticable. 

iDg  to  the  great  ditterence  in  the  capacity  betwevn  the  old  and  new  powder,  the 
ncy  will  be  to  overcharge;  it  is  therefore  r«»conimendi'tl  that  each  lilastrr  exiHiri- 
on  this  ]N)int,  so  far,  at  least,  as  to  ascertain  the  minimum  quantity  of  powder 
I  mill  answer  his  particular  ]uirpose. 

Mp/««. — A  solid  cast-iron  ball,  seven  inches  in  diameter,  charged  with  half  an 
of  giant  powder,  in  a  three-quarter  inch  hole,  three  inches  deep,  without  tamp- 
ill  Ik>  bl(»wn  into  small  fragments.  The  same  result  will  follow  the  explosiim  of 
qnartrrs  of  an  ounce  at  the  center  of  a  wrought  irim  anvil.  A  six  foot  cube  of 
granite  chargitl  with  an  ounce  of  giant  powder  in  a  thn*e  cjuarter  inch  hole,  nine 
»di>ep,  will  be  crackwl  into  several  pi eccH.  Houlders  three  or  four  feet  in  rliame- 
m1  imrticularly  Hat  <mes,  cau  be  cracked  in  pieces  by  4^xi>ioding  an  ounce  or  two 
order  i»n  their  surfaces.  An  ordinary  rifle  will  be  blown  to  pieces  by  n  charge  of 
(lowder  tif  one-half  of  the  weight  of  an  ordinary  charge  of  gunpowiler.  A  charge 
u  one  to  two  ]Kmnds  of  jMjwder  in  an  inch  h<de  from  live  to  ten  feet  deej),  nlaced 
'  fifteen  feet  back  from  the  face  of  the  wall,  in  hard  rock,  will  crack  off  or  snatter 
hole  intervening  mass. 

rgiHfj. — Th<«  charge  in  the  form  of  cartridges  must  fit  and  fill  the  bottom  of  the 
ind  Im*  packed  Holid.  This  is  an  essential  prerequisite  to  an  effective  blast.  The 
r»y  t4»  secure  it  is  this :  Tak<^  a  cartridge,  as  near  as  possible,  of  the  same  size  of 
KTP,  and  cut  it  into  wet iims  from  one  to  two  inches  long.  Witli  a  hard  woo«i  ram- 
M  long  as  will  nni  freely  in  the  hob*,  press  these  sections  into  the  bore  h<de  one 
c  with  sntllcient  force  until  each  section  is  driven  to  the  bottom  and  expanded 
41y,  fM>  as  to  fill  the  hole  solidly  in  every  direction. 

r  sized  cartridge  may  1m*  usihI.  ])rovided  it  is  thus  put  in.  Metallic  rammers  must 
3  OHed.  In  wet  holes  the  sections  of  cartridge  should  be  rolled  in  additional 
,  and  th«'  ends  cli>se<l  to  prevent  the  jiowder  from  getting  mixed  with  wat<ir.  In 
mines  the  giant  iM)wder  is  used  loose  in  downward  holes.  It  is  poured  through 
innelefl  tu1>e  into  the  <lrill  hole.  Economy  requires  that  the  tube  should  reach 
ir  the  liottoni  of  the  hole.  The  charge  should  be  rammed  down  in  divisions,  sub- 
ally  as  directed  as  to  cartridgi^s. 

miiig, — After  charging  the  bore,  cut  off  a  pwper  length  of  fuse  and  ins<?rt.  its  end 
me  of  the  siH*cial  caps  up  to  the  fulminate;.  If  the  fuse  is  too  large  for  the  cap 
t  to  a  tit ;  if  t<M>  small,  wnip  it  with  paper.  Ihit  the  difference  between  the  size 
I*  fnse  and  the  caps  should  be  very  slight.  Then  place  the  edge  of  the  nippers 
I  tile  cap  near  its  e<lge,  and  in<leut  it  firmly  into  the  fuse.  Never  do  this  with  the 
Now  cut  off  ab<mt  one  inch  of  the  smalh*st  sized  cartridge,  and  roll  it  in  ad- 
lal  |uiper,  and  inst^rt  the  cap  with  the  fuse  attached  into  the  powder  about  the 
ti  of  the  cap,  an<l  press  the  pow(b*r  firmly  about  the  cap.  Then  close  the  neck  of 
utridge  about  the  fuse,aiul  fasten  it  there  by  a  strong  string,  or  some  <ither  means, 
;b  a  manner  as  to  previ'ut  the  cap  from  being  withdrawn  from  the  [Miwder.  To 
sure  that  the  ca])  and  cartridge  do  not  get  apait,  it  is  better,  in  all  cases,  not 
:«  tie  the  conl  al»oiit  the  neck,  but  also  to  tUt  the  ends  afterwards  around  the 
I  fhae  close  to  the  mouth  of  the  cartridge.  This  is  called  the  primer. 
w  pn^pareil,  jdace  the  iirimer  in  the  drill  hole,  aiul  press  it  with  the  hand  or  a 
itk  rwl  into  contact  witli  the  charge. 

wing  loose  )M)wder,  if  it  is  within  reach  of  the  hand,  instead  of  using  a  primer  a 
d  fuse  can  be  used  to  exphnle  it,  taking  care  to  press  the  ]K>wder  an)uud  the  cap, 
*cure  the  fuse  in  place  by  ]>utting  a  stone  niK)n  it,  or  otherwise. 
iMji^. — After  priming,  fill  the  bore  hole  with  water  whenever  it  can  be  done,  and 
U  cannot,  blast  without  tamiiing. 

uudering  the  slight  advantage  of  any  other  than  water  tamping,  the  time  taken 
ily  it,  the  danger  of  disturbing  or  explmling  the  cap,  and  the  inconvenience  of  re- 
Dg  iu  case  of  miss-fire,  it  is  lietter  not  to  ust^  it. 

4mlom  of  MatUi. — ^I'he  burning  of  the  fuse  explo<les  the  cap ;  the  exphision  of  the 
cplocles  the  primer  or  charge  in  which  the  cap  may  be.  All  the  other  cartridges 
ttXCa  in  the  same  hole  are  exploded  by  the  first  explosion  of  [Miwder. 
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In  r:\Hv  the  l»Iast  ini88<>s  liro,  ]»it  in  .inotluT  primer. 

A  .s]nu('  <»r  M'Vfral  iin-lit»K.  t'irlhT  vacaut  or  tiUt'd,  between  several  i'lmr^.4or  earn 
jn  the  Kaiiic  hoh',  will  not  prevent  the  HininltaneouA  explcMion  of  all.  In  raxe  thr 
iH  ni»t  eil'ecllve,  it  will  be  beeaiiNe  oiu*  ilirectious  have  not  been  I'oUowetl.  or  I»eeaiit 
1)la»ter  has  erred  in  Home  matter  \vi'X  to  IiIh  <1iHeretion.  The  inortt  eoniuion  cau 
i'ailure  are  deficiency  of  jjowder  and  defective  ramming. 

It  may  he  stated  here  that  the  ^^rcat  advanta«re  claimed  for  this  |>o\rder  oonMst 
BO  much  in  diminisliin^  the  cost  of  powder  aH  an  item  of  expense  an  in  diniininhiu 
coKt  of  nsin^  it.  The  difference  in  tiie  cost  of  ]}ow(h'r  iH  tritlin^  in  compariMou  wit 
difiercnce  in  the  cost  of  drilling,  char;;in<r,  tamping,  convenience  in  wk  viirk 
etfectiveness  of  blasts.  Giant  powder,  as  a  j^eneral  rnle,  tlirowH  r*K'k  lew*  and  b 
it  more, and  extends  its  etlK'ts  much  deeper  than  ordinary  blsi^t in;;  jKi^der;  and 
who  use  it  soon  learn  not  to  jud^e  of  a  blast  by  first  ap|K^arauceA.  It  frf*<|iieiith 
pens  that  a  bhist  which  seems  to  have  had  no  eti'ect  pr«>ves  to  have  done  rt-inar 
exe<.ntion  in  cracking  and  loosening  tlu;  rock,  and  preparing  the  way  for  saJMn 
blasts.    This  is  especially  the  oise  in  tunnels  and  shafts. 

lllaKiUuj  Hiidtr  nattr. — Cartridges  to  be  us<mI  in  water  sliould  Im*  made  of  Hnrh  ] 
ap»  will  not  be  destroyed  or  luaterially  weakened  by  the  water.  They  shonld  al 
weighted  wilii  sand  in  their  botttmis,  or  in  some  other  way,  ao  as  to  sink.  Toiiii(> 
as  are  not  thus  weighted,  in  water,  they  nnist  be  forced  to  their  p1ac«-s.  aud^i 
there  b\  pouriug  sand  upon  them  or  otherwise.  In  snbnmrine  work,  where  tlitrlM 
at  a  considerable  distance>  below  the  surfac<'  of  the  water,  the  tnbiug,  in  lurtivfK 
be  usctl  to  guide?  the  weighte<l  cartridge  to  its  place. 

If  submerged  rocks  have  to  l»e  removed,  all  that  is  reqnired  is  to  take  a  Iargi>or>i 
l»ox  of  giant  po>\dei-,  in  bulk,  as  the  cas4>  may  be;  bore  with  a  gindet  aholeintotLri 
fasten,  as  before  mentioned,  the  (ap  well  to  the  fuse,  and  laish  the  caji  through  tbr 
its  length  into  the  ])owder.  never  further;  tighten  the  gimlet  hole  *\ith  sirtiir^firai 
wax;  tie  additional  weight  to  tin*  box,  light  the  fust*,  which  only  rc<piircsMit)ir 
hngih  to  allow  the  box  time  to  reach  the  rcK'k  when  t^unk,  and  dro[i  tle^im'fli 
r(Mk  to  be  blasted.  Some  use  s])ecial  sulimaiiue  fu^e,  which  withstands  tie  ims 
of  the  water  t(»  any  dej»th.  In  this  way  the  entrance;  to  the  gnat  San  Fnur*^ 
di»ck  has  been  cleared  from  rocks,  under  tin*  snperiutemlenee  of  the  hite  eAiiiiUtr 
iieer.  Mr.  ToUock.  As  much  as  om.'  hniulred  and  twenty  ]:oiindH  i>f  black  piTrdirtt 
blast  were  ]oW(>red.  more  than  (nice,  on  a  certain  reck  near  or  in  ii-ont  ot  the  I'r^ii 
an<l  exphuU'd,  and  nothing  was  effected  but  throwing  up  a  benntiful  eohimu <»( in 
Mr.  INdlock  rsuuk  on  the  same  rock  a  box  with  ten  pounds  of  giant  ]M)wder.uD(l  tbr 
blast  shattered  the  rock  to  ]»icces.  Six-jMunid  boxes  were  then  nsed,  Mr.  Pollock  1 
ing  the  eiiormous  effeitt  of  larger  blasts  uiight  injure  the  dry  dock  pro}»er;  wen  tl 
blasts  [uoved  too  powerful,  and  at  hist  only  two-pound  boxes  wen*  ummI,  which  eon 
fiillv  reniovi'd  all  the  rocks. 

Tvmpvi'atnrt'. — I5«'low  1*2  degrees  Fahreidnrit  giant  ])owder  fr«.<«zes,  and  above 
degrees  (tlu^  boiling  ))oint  of  water)  it  throws  otf  noxious  fnnies,  and  biTOiuesir 
ened  and  finally  ilcslroyed.  It  should,  theri-fon*,  be  kept  in  some  place  having  a  < 
perature  between  thi'se  extremes.  When  frozen,  it  can  lie  thawe<l  by  being  Vtpii 
time  in  this  proper  temperature.  When  it  becomes  soft  to  the  touch  it  isrea«lyfMr 
As  it  fre(?zes  very  slowly,  no  inconvenient  haste  is  required  in  its  a]iplioatioii.  H 
]M}wder  in  boxes  or  cartridges  has  from  accidental  causes  become  wet,  if  drk<da 
slowly  its  usefulness  is  not  impaired. 

Effvd  of  the.  (jkint  pomlvr  on  ihc  htalih. — Some  miners  suffered  from  hea<lac1ic  vhea 
pow<ler  first  came  iuto  use;  but  this  was  caused  by  the  impossibility  of  nrucuhnj 
raw  material  at  the  beginning  of  the  business  in  a  pure  state.  This  has  long  i)^ 
obviated,  and  since  that  tinu*  we  hear  of  no  complaints  of  heiulache,  except  piw 
by  M<nne  of  the  following  causes.  W^e  have  nnmerons  affidavitfl  from  uiioerB  ti 
never  affected  them,  and  that  they  never  suffered  any  headache  from  its  lue. 
causes  which  can  produce  a  temporary  headache  aro  the  following:  Eitlmr 
handling  the  powder  tm)  much,  tasting  it  and  nibbing  it  between  the  Augeit 
afterward  uncons<riousIy  rubbing  the  f<K;e  with  the  hands,  when  not  lumi  to 
from  going  immediat^dy  after  a  bhist  into  a  badly  ventilated  tunnel  or  shaft,  wh 
invariably  done  by  new  <'onsumers,  to  see  the  effect  produceil  by  Mus  new  Ua 
agent.  'J'he  entn'mous  ))owcr  of  the  giant  powder  in  ittf  explosion  drives  airay 
short  while  the  litth^  g<}od  iiir  which  is  at  the  end  of  a  tunnel ;  the  s]wce  i»  thri 
tially  filled  with  giises.  In  case  the  <rharge  is  n<»t  entirely  explod<Hl,  but  ]mrr  of  ill 
this  burning  of  the  powder  creates  the  noxious  fumes  which  cause  lie-atlach«^;  o 
funics  are  caused  by  improperly  secuiiug  the  cap  to  the  fuse,  and  the  cap  andfi 
the  primary  cartridg(\  It  is  <if  very  great  importanco  that  this  should  be  done 
erly.  Thos«*  who  are  familiar  with  its  use  never  exiHjrience  anv  inconvenience  fa 
use  when  the  ^^hole  charge  is  propiM'ly  exploded.  A  little  qulrklime  placed  1M 
hole  to  W  blasttMl,  <»r  some  ammonia  placed  in  a  vessel  near  the  blast-,  will  absorb 
gases  in  a  few  minutes.  If  men  not  accustomed  to  this  powder  will  stay  uot  r 
shafts  or  tunnels  which  are  badly  ventilated,  after  the  blast  is  exploded,  oinlj' 
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the  time  tlioy  do  after  black-powder  cxploBions  during  the  first  few  days,  no  com- 
int«  of  heada<:hes  would  ever  arise.  It  may  not  be  generally  known,  but  it  is  never- 
leas  ft  fact,  that  if  black  powder  produced  no  smoke,  (which  forces  men  to  stay  out 
ertain  time.)  and  they  should  go  in  immediat<;ly  after  a  blast,  they  would  experience 
I  iauie  hea4l:i(.*he.  This  is  sufficiently  proved  by  ])erst>n8  of  science.  The  giises  lib- 
tod  by  expliNling  giant  powder  are  carbonic  acid  gsw,  oxygen,  nitrogen,  and  steam, 
1  thoife  fn)m  guni>owder  are  the  same ;  but  gun])owder,  in  addition,  has  carbonic 

^ift<Uijf  hank  bloMtiiig. — It  basso  far  l>een  a  very  expensive  operation  for  the  miners 
weak  u})  pipe-clay  and  cement  banks  to  enable  them  to  extract  the;  gold  by  sluicing. 
■C  tunnels  had  to  1m)  run,  with  a  X  at  the  end,  in  which  were  placed  from  lifty  to 
eioiHiSiind  kegs  of  c(^mnion  powder ;  the  tunnel  was  then  filliKl  up  again  and  the 
■t  fired.  The  Imnk  was  always  thrown  over  in  larg«^  pieces  of  clay  or  cement,  which 
M afterwards  broken  to  pieces  by  picks  and  gails,  and  often  with  small  blasts — a  very 
Urion.H  and  ex|K*usive  proci^eiling.  Recently,  in  this  kind  of  work,  giant  powder  has 
niutHHluced,  which  overcomes  all  difficulties,  and  shows  itstdf  so  tar  superior  to  the 
Ipmeess,  and  saves  so  enormously  in  cost,  that  it  cannot  fail  to  be  siM.>edily  intro- 
leed  in  all  l>ank  blasting  work.  In  a  bank  of  pipe-<>lay  about  seventy  feet  high  a 
istix  inchi'S  in  diameter  was  Itored  horizontally,  with  an  auger,  twenty-six  feet  deep 
da  few  feet  above  the  ground.  Into  this  hole  one  hundred  inmnds  of  giant  [M)wder, 
cartridgeH  six  inches  in  diameter,  was  introduced  and  well  rammed,  an<l  the  blast 
A  The  nwult  was  sur]>risingly  successful.  The  blast  did  not  throw  the  bank  over 
tfenunntms  pieces  t«)  be  bi-oken  up  again,  as  is  always  the  case  where  black  |H)wder 
•ed;  but  the  blast  crnshcHl  and  crunibled  the  entire  bank,  st^venty-five  feet  on  each 
>  of  the  blast,  in  such  a  manner  that  when  the  water  is  turned  on  it  can  all  l>o 
il«d  dowu  without  additional  work. 

Tif  lit  rein  mining. — ^The  giaut  powder  has  been  iu  use  for  nearly  two 
r«  at  the  Oakes  and  lleese  mine,  in  Hunter's  Valley,  near  the  i\Iari- 
a  Estate.    A  letter  from  there,  January,  18G9,  is  as  follows : 

'e  have  usetl  the  powder  entirely^ since  last  April.  In  its  use  the  steel  consumed  is 
liiforui  size — thri'e-<iuarter  inch  octagon.  Hammers  (short  Inunlles)  weighing  three 
A  half  pounds.  The  country  rock  is  hanl  and  tenacious.  The  veins  of  (pinrtz  are 
tiw,  varying  fr«»ni  ten  in<'hes  to  three  feet,  generally  running  from  one  foot  to  twenty 
4W  in  width,  with  little  or  no  gouge. 

•e  syst^fui  which  Mr.  Cassel,  superintendent  of  the  mine,  ha^  intrmluced,  (and 
fih  cau  only  be  us<hI  to  advantage  with  giant  powder,)  is  to  pay  th<>  miners  b\  the 

in  depth  of  hole  drilled — the  nnner  doing  no  bhusting,  nor  does  he  handle  any  n)ck, 
iimple  duty  being  to  drill  holes  where  iustructexl. 

ke  uudergn>un«l  superintendent  or  head  blaster — (me  for  each  shift — instructs  the 
pr  wlieru  to  drill  a  lioh^  When  the  hole  is  drilled  to  the  depth  reipiired  the  sup<T- 
ddent  uieiisures  it  and  takes  a  mcniorandnm  of  th(^  sauit?.  and  sets  the  miner  at 
kelsewtiere.    As  swm  as  tin;  hole  is  measured  the  blaster  loads  it  witli  from  two  to 

aud  a  half  ounces  of  lot>se  powder,  lills  the  hole  with  water,  ejvers  it.  and  leavi's 
nil  the  men  leave  it  at  time  of  shift.  As  soon  as  the  men  have  left  the  mine,  the 
t«r  with  his  fuse^,  with  cap  or  exploder  attached,  makes  his  roinid.  and,  removing 
euver  fnnu  the  hole,  drops  tlu^  fuse  into  the  hole,  works  the  exploder  into  the  pow- 

wbich  is  (|uite  siift-,  fires  the  fuse,  and  in  a  few  minutes  will  exi>lode  all  the  holes 
led  during  the  working  shift.    As  s(M)n  as  the  explosions  are  made  the  rock  men 

■kip  uien  clear  away  the  debris  which  may  be  in  the  way  of  drilling  new  holes, 

when  the  men  again  come  into  the  mine  there  is  work  for  them  ahead  in  drilling. 

aat  i»  only  finnl  when  the  men  are  at  work  on  thi'  mine  when  it  becomes  necessary 

smove  material.    Thus  it  will  be  seen  no  time  is  lost  in  blasting. 

f  exi»erience  since  April  last  lesuls  me  to  know  the  following  facts  in  the  use  of 

,t  powder  as  against  gunpowder : 

raC.  The  amount  of  work  which  can  be  performed  in  a  given  s])ace  in  a  mine  is 

ly  «loublf5. 

oond.  The  eon.sumptiou  o(  steel  is  about  one-half. 

linL  The  consumption  of  hammers  is  about  one-half. 

mrth.  The  consumption  of  candles  is  alwmt  one-half. 

fUi.  The  width  of  tin*  drifts  or  stopes  is  only  ab<mt  «»ne-half.  requiring  so  much  les§ 

•rial  t<i  be  removed  or  hoisted  from  the  mine. 

Uh.  The  mining  timlwrs  are  shorter. 

renth.  The  ore  raisiMl  fn>m  the  mine  is  broken  by  the  force  of  the  i>owder  so  as  to 

ire  leas  8palling  for  the  mill. 

ahtb.  The  progress  of  the  work  in  the  mine  is  expedited  at  least  forty  per  cent., 

in  wet  mines  the  prngrms  is  increased  fully  fifty  per  cent.,  if  not  more. 

£ftr  aa  the  miner  is  coucerued,  he  can  earn  more  money  with  a  thn^twpiarter-inch 
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Ht<>el  ntid  8ma11  liaminer,  tban  in  any  otber  way.  It  in  true  lie  must  earn  hii«  lony 
and  is  not  paid  by  the  day.  The  price  paid  in  the  OukeH  «&  Reeoe  mine  isuTtc^ 
per  loot  of  bole  drilled.  In  October,  tbere  was  drilled  6,47G}  feet  of  hole,  oMti 
$2,4*20  03.  Tbe  following  list  will  exbibit  tbo  anionnts  earned  by  miners  mustfxyi 
in  the  nse  of  single-hammer  drills  in  October,  twenty-Heven  working  days. 

P.  Beieai 8130  20      II.  Lnitv fPi 

L.Boivin 124  33   I  F.  (Jill  T M 

J.  A.  Wilwm 131  77  '    F.  Lastrade Ji 

B.Kendall 103  77    !  J.  Fortuna 91 

S.Cox 122  25  ;  H.  Boyle 11 

S.  Uran 130  74  !,  J.Martin » 

B.Picard.... 104  50  '\  L.  Battiola M 

and  many  others  ranging  below  tbe  above  amonnts,  falling  short  either  btrcaiue  i 
working  full  time,  or  from  not  being  ex])ert  in  nsu  of  the  single  hammer.  :$tiILat 
system  of  mining  where  a  miner  willing  to  work  can  earn  as  high  as  ^131  77  imtoms 
of  twenty-seven  working  days,  mnst  inure  to  the  benetit  of  the  miner,  and  i»articu]ar 
so  wbrn  the  mine  owner  is  willing  to  pay  such  wages.  One  thing  is  certuio.  thitTii 
giant  ]iowder  and  the  nse  of  small  steel  and  hammers,  the  miner  must  earn  hiitnuM; 
and  cannot  shirk  bis  work,  as  is  too  often  the  case  under  the  old  system  of  iniuia|^ 

Mr.  L.  L.  Kobinsoii,  tbe  president  of  tbe  Giant  Powder  ComiMq 
writes  under  date  of  January  25,  1869,  to  tbe  Mining  and  Scientil 
Press,  as  follows : 

Editohs  PiiE.sa:  Noticing  in  your  paper  of  the  ICtli  a  communication  having  nfa 
enceto  the  use  of  giant  pow<lerin  theOakesA  Keese  mine,  In^longingto  Mr.  MrAlliM 
and  myself,  I  beg  to  state  that  during  the  past  week  our  superintendent,  Mr.Ciwl 
has  let  the  following  contracts  for  work  on  the  mine : 

1.  Sinking  the  main  shaft  50  feet  from  the  27y-foot  level,  at  $60  per  foot — contnetiq 
parties  furnishing  evciytbinjj. 

2.  Dritt  west,  on  Oakcs  tSc  Kcese  vein,  50  feet,  at  $13  per  foot — contractors faniikilj 
everything. 

3.  Drift  south,  50  feet,  at  810  75  per  foot. 

The  same  work  has  heretofore  cost  us,  with  tbe  use  of  black  i)owder,  as  folluwi: 

1.  Sinking  main  shaft,  $1K)  per  foot. 

2.  Drift  west,  Oakes  &  Keese  vein,  $30  per  foot. 

3.  Drift  south,  blue  lead,  $25  per  foot. 

Thus  it  will  be  seen  that  in  these  three  contracts  the  miuo  owners  save  a«  follow: 

1.  Sinking  50-foot  shaft,  at  $30 $1.5»i 

2.  West  drift,  30  feet,  at  *17 kII 

3.  South  drift,  50  feet,  at  §14  25 TUS 

Total  saving 3,0«S 

In  addition  to  tbe  saving  in  dollars  and  cents,  is  also  the  important  item  of  siriigil 
time,  as  the  time  occupied  in  linisbiug  ctmtracts  with  giant  i>owder  is  only  alM>ata> 
half  tbe  time  n;qnire<l  with  use  of  ordinary  powder. 

T\\v  <'oii tractors,  even  at  these  low  rat.«'s,  are  better  satisfied  with  the  price*  thi 
under  tlw  old  ])rices  with  the  common  i>owder. 

(Hunt  ponder  for  railroad  work. — The  C'entral  Pacific  Railroad  Companv, in mniiill 
their  bmg  "Summit  Tunnel,-*  commenced  the  nse  of  nitro-glyccrine,  anii  found  Hi 
very  effective  and  advantageous  that  they  were  enabled  to  complete  the  tunnel  intii 
one  year  less  time  than  if  onliuary  powder  ha<l  been  used. 

Htjw  much  this  saving  of  time  of  over  one  year  has  been  worth  to  the  CentrallVft 
railroad  can  hardly  be  estimated.  It  is  well  known  that  giant  powder  p0Me««»iW 
the  same  strength  as  uiti-o-glycerine.  witlumt  any  of  its  dangerous  qualitieD.  At  ft 
time  the  above  work  was  d<iue,  giant  powder  had  not  been  invented,  otherwise  itwirf 
undoubtedly  liav<^  been  pre  fern 'd  to  nitro-glycerine.  Tbe  Western  PaeiBc  Riitai 
Com])any,  tbe  Oregon  Kailroad  Company,  and  the  Virginia  and  Truckce  Railroad Oli 
l)any  have  used,  and  jire  uning,  the  giant  powder. 

In  conclusion,  Messrs.  Bandniann,  Nielsen  &  Co.,  give  the  anneifl 
recapitulation  of  tbe  chief  advantages  attending  the  use  of  the  gitf 
])ow<kT : 

1.  A  great  economy  in  labor  for  boring. 

2.  The  rapidity  of  blasting  ojxTations,  which  is  of  vital  ImportaQce,  emcial^ i 
mines  and  railway  tunnels,  can  be  made  with  giant  powder  in  one-hjiif  the  tUD^< 
less,  than  with  black  powder. 
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i.  Perfect  nafoty  in  carrying,  Htoring,  and  handling  it. 

L  A  complete  combustion,  which  leaves  no  smoke  or  noxious  gases. 

6.  The  quickness  of  explosion  is  so  great  that  fissured  rocks  and  clay  are  easily  blasted 
thit. 

1  Great  8a\iug  in  wear  and  tear  of  t4)ols,  and  in  consumption  of  steel  and  fuse,  fewer 
ce-holcA  being  needed. 

7.  No  tampin<f  but  water  or  loose  sand  being  required,  the  loading  is  attended  with 
I  risk,  but  with  a  saving  of  time  and  expeuHe. 

8.  In  boulder  blasting  in  gravel  claims  it  is  very  superior,  as  in  all  ordinary  boulders, 
•  large  to  l»e  easily  removed  by  manual  labor,  a  small  charge  of  giant  powder  in  a 
lis  nuKle  with  a  half-inch  drill  and  three-pound  hammer,  will  shatter  the  boulders  so 
Mf  can  easily  be  handled. 

I.  Its  use  nuder  water  or  in  water-bleeding  rock  is  very  simple  and  the  effect  very 

Hi  It  is  very  nseful  for  blasting  heavy  blocks  of  iron,  steel,  or  metal,  which  cannot 
•Maste<l  bv  gnni>owder,  but  easily  yield  to  small  charges  of  giant  powder. 

II.  For  military  purposes,  in  springing  mines  and  removing  palisades. 

A&ir  trial  never  fails  to  prove  a  complete  success.  The  first  bhuits  are  conclusive  as 
Itte  great  superiority  of  giant  ]>owderover  gunpowder,  but  \t»  full  economical  value 
Monly  ap|>ear  when  those  who  nse  it  use  single-handed  drills,  and  at  the  same  time 
rin  exiienenco  enough  not  to  waste  its  power  by  overcharging  or  requiring  impos- 
Mlities  uf  it. 

The  cousuinptioii  of  giant  powder  in  California  is  reported  (18G9)  to 
ir>*  fn>ni  I2,0<K)  to  15,000  pounds  per  month,  and  to  be  increasing. 
Experiments  witu  giant  powder. — In  offering  the  giant  powder  to 
d  several  steamship,  steamboat,  railroad,  and  express  companies  to  be 
Uis|K)rtc<l,  some  doubts  were  expressed  as  to  its  safety ;  invitations' were 
ftrefore  given  to  several  officers  of  these  companies  to  witness  a  few 
periments  with  the  powder,  designed  to  test  its  qualities  in  this  re- 
ect  and  satisfy  such  doubts. 

Aeconlingly,  on  the  27th  day  of  March,  1808,  near  the  company's 
irks  in  8an  Francisco,  the  powder  was  subjected  to  the  following  tests, 

the  presence  of  Charles  E.  McLane,  of  Wells,  Fargo  &  Co.;  C.  J. 
>enham^  of  the  California,  Oregon  and  Mexico  Steamship  Company ; 

M.  llartshorne,  of  the  California  Steam  Navigation  Company;  \V.  M. 
oghes,  of  Hughes  &  Keys,  of  Stockton,  and  several  other  gentlemen. 
le  following  is  the  record  of  results : 

PSri/  Ej'i}fnmtnt — A  hox  Htrongly  nia<le  of  ^-inch  pine  lioaixls,  and  filled  with  about  3 
Lof  giant  |M»wtler,  linnly  parked,  whh  thrown  ft*oui  a  perpemlicular  height  of  30  feet 
on  a  rock.  The  end  upon  which  the  box  struck  was  broken  in  aud  the  powder  con- 
Icrablv  displaced  and  compressed,  but  not  explmled. 

BtnmJ  ICj-jKriiHent — At  the  ^uggfstion  of  Mr.  McLaue,  S  cartridges,  each  containing 
Mueert  of  iMiwder,  were  linnly  iioiiud  together  with  a  strong  cord  aud  tliniwu  re[K^t- 
ty  fnun  the  same  height  upon  the  rocks  l)elow.  »Si?veral  of  tbe  cartridges  were  in- 
l]t«tl,  iK'nt  and  bruitM'd,  but  n<»t  broken.  FinaUy  the  cord  was  cut  by  the  rocks  and 
e  cartridges  separated.    No  e\pl(»^«ion. 

Xkinl  Jirpcrimeht. — A  similar  buiidb*  4>f  cartridges  was  [daced  upon  a  large  nw'k,  with  a 
H^  surfiU'c,  and  heavy  stones,  weigliing  from  10  to  'M>  lbs.  each,  thrown  from  the 
me  height  umm  it.  The  cartridges  were  HattenfMl  and  broken  open^  and  some  of  the 
ivder  sniiled  and  ground  into  the  roek.     No  exploMJon. 

flHUik  lUrpfriment. — A  box  «>f  the  same  size  as  in  tht)  tirst  ex]>eriTnent  was  filled  partly 
ith  cartritlges  aud  partly  with  loose  powder.  A  common  fuse,  without  any  cap,  was 
iert4.*«l  in  the  loose  |H>w(ler,  and  the  cover  of  the  In>x  scrc^wed  on  an<l  the  fuse  lighte<l. 
iB  lcK>?ic  powder  was  set  <in  tire,  eausing  a  f(»nnation  of  g:u«es,  which  lbrce<l  the  boards 
lart,  ftuil  escape<l  with  a  hissing  noise  liice  steam.  Then*  was  no  ex[>loKion.  The  bN>sc 
kwdt*r  was  bnnied  while  the  cartrhlges  were  unatfccted  except  by  being  scorched.  In 
in  state  one  of  the  cartridges  was  taken  fnmi  the  box  and  exphxled  in  the  ordinary 
MiiM?r,  u'itli  territic  etl'ect. 

F^fth  Krpfrimetti. — A  siniifar  box  was  n<»w  fdled  with  cartridges,  from  wiiich  Captain 
imham  seU*<;teil  one  at  random,  f<»r  the  purpose  of  t^^sting  it.  The  box  w:is  then 
iNeil  tightlyi  uud  idoccd  uiM)n  an  open  lire  and  consumed,  ]M>wder  and  all,  without  ex- 
odiug.  During  tue  burning,  slight  noises  were  heard  from  time  to  time,  indicating 
e  buntiuff  of  too  cartridges.  The  cartridge  sel(*cted  by  Captain  Brenham  was  now 
plud<*il  in  the  usual  manner,  with  the  usual  etl'ect. 

8Utk  KfpeHment. — ^A  heavy  tin  cylinder,  1  inch  in  diameter  and  8  inches  long,  waa 
eked  full  of  kMMe  powder,  a  fuse  without  a  cap  inserted,  and  the  end  of  the  cylinder 
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thru  ti;;liHy  pln^jr'Hl.  A  kiikiU  portion  of  t\w  i>ow<ler  about  tlic  fuse  was  biiruiiLty 
]>1ii^  forri'd  out  with  ;i  lun^e  like  the  dniwiiig  of  :i  cork, ami  the  tircrxtiiiguUht^  Tbr 
cai1ri<l;(«*  was  thiMi  thrown  into  u  lire  and  eonsiiimMl  without  exphNling. 

i<vrailh.  ICxpirhmnt.—i^ix  cartri^l^oH,  (■a(;h  eoiitainiug  4  ouiice»  of  iM)wd«T  with  a  J 
eap]>rd  fiiH(>  in  one  of  tht*in,  wen*  phieed  *i  or  'A  iuehei*  apart  in  a  horizontal  crfvii-rim  I 
elitl'  of  hard  rot'k,  without  tamping  or  other  means  of  continenieiit.  The  eailrid;!c«  vrtt  t 
all  expUxhMl  t.o«»;ethi'r ;  Miere  wjw  hut  a  Hinirh?  report.  The  hhitf  alnive  the  erevicr.ta 
the  I'xtiMit  of  many  touH.  was  completely  stmttered. 

JCif/hth  Krppr intent. — Tlu*  Imjx  of  p<»w<ler  used  in  the  first  exiwrinient  Wiw  iii>w]iM 
ou  a  tiat,  hard  nt^ine,  about  9  8([uaiv  feet  mii-face,  and  iifteen  inclie!*  tliiek,  au<l  L'ii\i[i4i 
in  tlu»  jiroprr  nianuer.  The  rook  was  l)rok«*n  into  fra(;mcutH,  iioue  of  which  wa<  Ur-M 
than  a  mau's  list,  and  the  ;;rouud  was  torn  up  and  blown  out  to  ii  consideniblif  titrptk 

Xinth  I'JxfH.rimt'nt. — Two  handfuls  of  hnise  powder  were  expIo<b'd  up«»n  a,  ruckniiQibr 
to  that  in  the  ei*;hth  ex]ierinient,  but  inibeddtnl  in  the  earth.  The  ]K>rtion  of  thrnxk 
above  ground  w'an  crumbled  int.i>  BUiall  pieces,  while  that  behiw  wufi  cmcktil  aii 
shiven'd  in  every  «lirection. 

Tenth  Kxpermvnt. — A  section  of  2-inch  eonimon  gas  pipc.abont  4feet1oii^.  wupM 
uiHui  the  ^niund,  a  *2-ounce  cartridge  inserted  loosely  in  each  end,  lea viiij;  the  tahe 
between  the  eartrid^^es — a  spac<»  of  about  JU  feet — «*utirely  empty.  In  one  of  tbe  fait- 
rid^fs  was  phu'ed  the  usual  fuse  and  cap  and  nothin<]r  in  the  other.  No  tainiiinK  th 
us4'd.  or  other  tilling  or  fiUHtenin<;.  The  ends  of  the  tube  were  not  more  than bal/lilM 
by  till'  cartridges.  Both  cartrid;x<'^  ex]>l(.Nled  at  once.  Each  end  <»f  the  ]ii|H*fiiralMt 
a  foot  was  blown  otV.  and  into  small  fniv^meuts,  Icavinghalf  of  the  remainder  split  (fa 
and  Hattenod  out  as  by  a  hammer,  and  the  other  end  fiariu);  and  jaggetl. 

DUALIN. 

Another  powerful  explosive  eoinpoiintl  has  recently  lx»eii  brought  be- 
fore the  ])ublie  and  patented  in  the  United  States.  It  is  known  ii 
(Innlinj  and  a])i)ears  to  be  a  mixture  of  nitro-f^lyeerine  and  nitro^j^fniiei 
celhilose,  made  from  sawtbist.  It  was  lirst  introtlueed  into  Geniianyii 
Ai)ril,  ISOJI.  In  many  minin;?  districts,  especially  in  mines  belonging 
t4)  tin*  Prussian  fc<>v(»rnment,  it  is  now  used  in  the  place  of  common  i»f- 
dt»r,  and  has  taken  the  place  of  nitro-^lyceriue  and  dynamite,  (giairl 
powder.) 

Lieutenant  Dittmar,  the  inventor,  and  the  mamifacturer  of  the  aitifle 
at  Boston,  describes  dualin  as  a  ])owder: 

It  is  fabricated  in  six  diflerent  de«xri*es  of  streiijijth,  the  use  of  which  wiU  dcpMidn 
the  de^^rer  (»f  hardness  and  touj^hness  of  the  mat^^rial  intended  to  he  »uhti«t«ltotl» 
action  (if  tlu^  powder.  Dualin  will,  if  light^'d  in  the  o]x*n  air,  Imni  -u'ithuut  expMiBg; 
but,  if  coniiued,  may  hf.  made  to  exphnh'  in  the  same  way  as  oommou  ]M>wder.  JtitMl 
sensitive  ti>  concuMsion  ;  will  not  dec(mi]»ose  by  itself,  nf»r  cake  or  pack  topftlK-r. ui 
may  he  rcatlily  tilled  into  cartriil^es  or  blast-holes,  reipiirin^  no  other  than  vaH^ 
tampiii<x.  It  matters  not  whether  the  place  when^  it  is  Htoix*«I  I.M)  warm  urcokLdrrc 
damp.  Dualin  has  fnuu  four  to  iifteen  times  the  stren^h  of  coiumoii  jiowder.  aodi% 
therctbre,  stroii<;(>r  than  nitro-^lycerine  or  dyuamite.  The  aflvautagen  claimrd  tv 
dualin  over  t>ther  expIosiv4*  agents  ai*e — 

Kii'st.  It  may  be  stored,  transport ed^  manipnlat«d,  and  appHvd  with  lenriflkthi 
common  powder. 

Secoiul.  It  may  be  used  in  cold  weather  without  first  requiring  the  warming  proni^ 
which  nitro-<^lyceriue  and  dynamite  require,  as  they  fn.*quently  become  inexplMiretf 
a  low  tenq»eratnre. 

Third.  Its  explosion  diM's  not  develop  any  noxiouH  gOHes. 

Fourth.  Abs<}lutely  cheaper  than  either  nitro-glyoerinc  or  dynamite,  dualin  inal* 
relativrlx  cheaper  than  common  powder,  tor,  posst^Hsinc  four  to  fifteen  time«  |ftt 
strciitrth  of  the  latter,  its  use  w'lU  jiroportinnahly  reduce  the  labor  and  cost  of  niiiV 
and  blasting  operations. 

Fifth.  The  etl'cct  of  a  dualin  exjdosion  is  to  tear  and  rend  the  material  expnsidli 
its  action,  less  than  to  pulverize  it,  as  is  the  case  with  nitro-glycerine  when  applMli  ] 
mining  and  blasting  operati<ms  in  coal  and  rock. 

Sixth.  Dualin.  when  ctuitined.  does  not  necessitate  the  application  of  an  expMi^ 
but  may  be  expltMltMl  by  a  blasting  fuse,  lik«;  common  i>owder. 

Seventh.  Its  givat  want  of  sensitiveness  to  concussiou,  renders  dnalin  araitaUe^ 
terial  for  the  bursting  charge  of  oludls. 

Eighth.  Dualin  may  be  stored  for  huig  perio<l8  without  losing  anv  of  its  Btfenfjitb. 

Ninth.  Dualin  may  for  days  be  subjectml  to  the  action  of  water  wiUioat  losing  any  rf 
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strength.  Tin  cartridges  are^  tliorefure,  never  required,  not  even  for  submarine 
isting  or  blasts  where  water-tamning  is  used;  and  in  shipping  dualin  packed  in 
per  or  thin  wooden  cartridges,  reauy  for  use,  the  only  object  is  to  save  the  consumer 
DC  iu  charging  his  blast. 

JHr^ctiom9  for  use. — Dualin  is  shipped  in  boxes  containing  the  cartridges,  all  ready  for 
e;  the  degree  of  the  i>owder,  the  nnml)er  of  cartridges  contained  in  each  box,  tho 
sight,  diameter  and  length  of  each  cartridge  being  plainly  marked  on  the  box. 
1.  The  common  blasting  fuse  may  be  used  whenever  rock,  sand,  brick  or  clay  is  used 
r  tamping.    In  this  case  tho  treatment  of  dualin  is  entirely  analogous  to  that  of 
nimou  blasting  powder. 
S.  £xi>lo4ler8  are  icquired  for  firing  charges. 
A»  Wiion  no  blast-ht>le  having  been  drilled,  the  powder  is  simply  placed  on  the  sur- 

00  of  a  bonlder,  &c.,  which  it  is  intended  to  break. 

JBL  When  submarine  blasts  are  to  be  made,  or  water  is  used  for  tamping,  or  the  blast- 

iIm  contain  water. 

C.  When  electricity  is  employed  as  a  means  of  igniting  tho  charge. 

For  hea\-y  charges  it  will  be  well  to  use  more  than  one  exploder.    The  eflfect  of  the 

plosion  depends  greatly  on  the  cartridge  exactly  fitting  the  blast- hole.    Whenever 

Binary  tamping  is  used  it  should  be  ]>acked  as  compactly  as  common  i>owder  requires. 

•at-holes  that  will  hold  water  requu'e  no  other  but  water-tamping. 

Mr.  F.  Shuiily,  the  contractor  uiK)n  the  Hoosac  Tunnel,  has  had  some 
C|)erimeuts  tried  with  dualin  at  the  tunnel,  and  certifies  that  he  has 
led  about  20  pounds,  manufactured  by  Lieutenant  Dittmar,  and,  so  far 

1  an  opinion  could  l>e  formed  upon  so  limited  a  quantity,  he  considered 

fully  equal  to  nitro-glycerine  in  its  results,  while  for  safety  in  hand- 
ig,  it  was  proveil  by  the  most  severe  tests  to  be  vastly  sui>erior. 
Iu  several  of  the  blasts  water-tamping  was  used.  The  charges  were 
•ed  by  means  of  electricity,  using  Mr.  II.  Julian  Smith's  battery.  The 
•me  l)atter>^  has  been  in  service  for  some  time  past,  in  the  oi>emtions 
'  the  Hoosac  Tunnel,  and  it  is  but  just  to  state  that  in  regard  to  the 
aisity  of  the  spark  developed,  as  well  us  to  simplicity  of  construction 
id  compactness,  .a  more  serviceable  battery  could  hardly  be  recom- 
ended  to  the  attention  of  all  engaged  in  mining  or  blasting  operations. 
tiis  battery  will  be  described  in  a  future  chapter.  Another  compound 
lied  xyloidine  is  manufactured  at  the  same  establishment. 
The  Journal  of  Applied  Chemistry  observes  as  follows  in  resi>ect  to 
«  qualities  and  strength  of  dualin  : 

Hits  compound,  which,  aoconling  to  its  inventor,  Mr.  Dittmar,  possesses  the  explo- 
fm  power  of  nitro-glycerine,  tog^cther  with  the  slow  combustibility  of  ordinary  i^m- 
'Voer,  consists  principally  of  nitrate  of  ammonia  and  fine  sawdust,  that  has  been 
led  upon  by  nitro-Hulphuric  acid.    This  material,  ncconling  to  Fuchs,  is  undoubt- 

SenuowtMl  with  a  great4*r  explosive  force  than  ordinary  powder;  it  is  also  cmsid- 
M  being  less  daugemus  in  reganl  to  spontaneous  explosion.  In  its  composition  it 
slmibir  to  that  of  gun-cotton,  beiug  also  subject  to  gradual  decomposition  in  moist 
^<.  In  reganl  to  the  efficacy  of  the  dualiu,  as  compared  with  dynamite,  (which  is  a 
ixtare  ornitro-glycerine  and  infuHorial  sand,)  the  inventor  states  that  they  are  both 
Hal  in  this  respect.    However,  it  is  extremely  difficult  to  get  at  comparable  results 

Masting  exiieriments ;  in  most  instances,  the  experimenter  must  be  satisfied  with 
B  average  results  of  a  great  uumbt^r  of  trials  undertaken  under  various  conditions. 
tt  it  is  nevertheless  eany,  in  one  respect,  to  fix  a  difference  betwet^i  tho  two  matf^ 
da,  which  leaves  no  doubt  as  to  the  superiority  of  the  dynamite.    If  equal  quantities 

dynamite  and  dnalin,  provided  with  primers,  are  allowed  to  explode  upon  air 
■ten  of  iHpial  strength,  the  efi'ect  iu<licates  such  an  evident  difftirence  that  one  must 
Hodge  to  the  former  a  much  more  rapifl  and  violent  action.  This  will  certainly  bo 
BOffDizetl  iu  blasting  r(»cks.  In  price  dualiu  is  chea^»er  than  dynamite.  When  com- 
gui  contact  with  fire,  it  will  certainly  cause  explosion,  as  it  burns  ciuito  as  rapidly 
ofdiumry  powder.  Of  the  dynamite,  however,  it  is  sufficiently  established  that  it 
in  never  explode  on  holding  a  fiame  near  it,  but  simply  bum  quietly,  even  if  inclosed 
itnmg  wooden  boxes.  Against  pressure  and  concussions,  both  blasting  materials 
Bcqaiuly  inert,  and,  finally,  dualin  i)ossesses  the  a<lvantago  over  dynamite  that  it  does 
t  fbeextf,  while  the  latter,  when  in  a  frozen  state,  cannot  be  directly  exploded.  But  as 
Mting  ia  mostly  suspended  during  frost,  this  circumstance  is  not  of  verj'  great  im- 
rtftoce :  moraover,  tho  use  of  dynamite  is  not  excluded  at  all,  if  frozen,  as  it  wiU 
idUy  yield  by  tho  explosion  of  a  small  cartridge  containing  non-solidified  dynamite. 
sat  enperiority  of  dynamite,  above  all,  consists  in  its  non-liability  to  become 

H.  Ex,  Doc  207 32 
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moist ;  this  property  allows  its  clircct  application  nnder  water  and  iu  bore-bole*,  vi!* 
(iualin,  like  jrnnpowder,  does  not  bear  contact  with  water. 

The  objection  thus  urged  agaiust  diialiu  is  contradicted  by  the » 
ventor,  who  declares  it  to  be  insensitive  to  moisture. 

PYROXYLINE,  XYLOIDINE,  GUN  COTTON. 

The  name  pyroxyline  is  given  to  the  very  inflammable  and  detour 
ing  compound  produced  by  the  action  of  concentrated  nitric  .icidnpn 
cellulose,  or  substances  such  as  cotton,  linen,  hemp,  pai>er,  and  sawduL 
The  name  xyloidine  was  given  by  Braconnet,  in  iskj,  to  the  whit^,p* 
verulent,  and  very  explosive  substance  he  had  obtained  bytreatiBj 
starch  with  many  times  its  weight  of  concentrated  nitric  acid. 

The  preparation  of  gun  cotton  for  mining  purposes  ha«  been  g^eat^f 
improved.  It  is  now  made  into  pulp,  and  then  compressed  iuto  soil 
cylinders,  which  burn  harmlessly  when  ignited  in  the  open  air,  but  a- 
l)lode  with  intense  violence  when  confined  and  ignited  by  a  detonatiaf 
compound. 

In  its  old  form,  it  was  experimented  with  at  the  Gould  &  Cnrry  miai^ 
in  Nevada,  with  apparently  good  results.  A  report  of  these  exiierimenli 
states  that  a  IJ-inch  hole,  twenty-eight  inches  de^^p,  in  hard  andtightlj- 
boundrock,  charged  with  six  inches  of  cotton  and  exploiled,  threw  don 
as  much  rock  as  an  ordinary  charge  of  gunpowder,  without  prodnrini 
any  smoke. 

OLIVER'S  POWDER. 

A  new  powder,  under  the  above  name,  has  been  manufactiiit^  dm 
Wilkesbarre,  Pennsylvania,  for  some  months  past,  by  the  Luzerne  P»» 
der  Company,  a  corporation  organized  by  some  of  the  princii»al  rtol 
operators  of  that  region.  It  is  believed  that  the  invention  is  calculate 
to  be  of  great  public  benefit,  by  reducing  the  risk  and  danger  in  dN 
manufacture  of  powder,  and  by  producing,  at  the  same  time,  a  safeaii 
powerful  explosive.  General  Oliver's  patents  refer  to  both  the  inptdi 
ents  used  and  to  the  machinery  employed  in  the  manufacture  of  tin 
powder.  In  composition,  the  principal  diflFereuc^  between  this  and  otte 
powders  is  the  substitution  of  i)eat  for  charcoal ;  and  this,  together  will 
the  method  of  manufacture,  pro<luces  an  article  which,  it  is  claimed, bs 
invariably  shown,  in  the  *' powder  prover,'' a  strength  from  twenty t 
thirty  per  cent,  greater  than  that  of  Dupont's,  Hazard's,  Smith  &  Kand^ 
or  any  other  powder  now  iu  use  in  the  coal  region.  The  sporting  iwwdf 
of  the  Luzerne  Towder  Company,  as  compared  with  the  finest  brandii 
rifle  powder,  is  stated  to  give  a  much  higher  velocity,  and  couseqneDQ 
a  greater  penetration  to  the  ball ;  to  foul  the  gun  less ;  and,  like  fl 
blasting  powder,  to  produce  less  smoke  than  do  the  powders  now  inw 
The  machinery  used  in  the  manufacture  is  very  simple  and  iues|)ensin 
and  only  a  very  small  <piantity  of  powder  is  at  any  one  time  in  the  mil 
and  that,  while  unconfined,  is  inexplosive.  The  success  attending  tk 
manufacture  by  the  Luzerne  Powder  Company  has  been  sufficient  t 
induce  the  company  to  determine  on  buildhig  a  second  mill  near  Had 
ton,  Pennsylvania. 

Another  substitute  for  charcoal,  which  has  been  tried  with  favonibl 
results  in  the  manufacture  of  gunpowder,  is  the  mineral  known  as  Git 
hamite,  and  occurring  in  West  Virginia.  Its  application  for  this  pa 
pose  has  been  patented  by  Dr.  Van  der  Weyde,  of  New  York. 
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CHLOBATE  OP  POTASH  POWDER. 

■called  "  safety  explosive  coinpouniF  has  been  patented  in  Eng- 
y  Mr.  Percy  A.  Blake,  of  Aberdeen  Park.  The  constituents  of 
npound  are  sulphur  and  chlorate  of  potash,  in  the  ratio  of  one  of 
ner  to  two  of  the  latter.  These  substances  are  kept  separately 
r,  and  are  mixed  when  required.  "Kie  powder  burns  slowly  when 
,  but  explodes  under  percussion.  This  explosion  is  effected  by 
3f  a  detonating  tube  of  metal,  about  an  inch  long  and  -^  of  an 
diameter,  partly  filled  with  the  compound  and  with  fulminating 
v,  and  lastly  with  powder.  This  powder  may  be  ignited  by  any 
y  ignition  apparatus. 

irst  attempts  to  make  powder  with  chlorate  of  potash,  sulphur, 
bon,  were  those  of  BerthoUet,  in  1788.  In  1792,  experiments  in 
afactnre  were  made  at  the  works  of  Essonne  under  his  direction ; 
y  were  stopped  by  a  terrible  explosion  which  destroyed  the  lives 
director  of  the  works^  his  daughter,  and  four  workmen.  Ber- 
who  was  with  the  director,  had  a  wonderful  escai)e.  The  ex- 
was  caused  by  the  end  of  the  director's  cane  striking  some  of 
rder  upon  the  floor. 

3  also  been  attempted  to  use  various  mixtures  of  the  clilorate 
lite  sugar  and  prussiate  of  potash  and  with  charcoal  and  sul- 
of  antimony  and  starch ;  but  all  these  compounds  are  exceed- 
ingerous  to  manufacture  or  transport,  and  it  does  not  appear 
e  that  they  can  ever  come  into  general  use. 
lining  purposes  a  mixture  of  tan-bark,  chlorate  of  potash  and 
has  been  made  at  Plymouth,  England.  The  tan  is  soaked  in  a 
olution  of  the  chlorate,  and  afterward  covered  with  a  film  or 
'  powdered  sulphur.  This  preparation  is  said  to  burn  but  slowly 
pen  air,  but  when  confined,  as  in  the  hole  of  a  boring,  it  ex- 
vith  great  energy. 

te  of  potash  has  also  been  experimented  with,  and  used  for  tor- 
but  its  preparation  has  led  to  some  frightful  accidents ;  that  at 
>onne,  in  1869,  killing  five  persons  and  wounding  many  more. 

EXPLODING  CHAEGES   BY  ELECTRICITY. 

[lin,  in  1751,  and  Priestley,  in  1761,  suggested  the  possibility  of 
%  the  electric  spark  for  the  ignition  of  gunpowder  charges ;  but 
ty  was  not  practically  appli^  until  about  thirty  years  ago,  by 
ich  military  engineers,  since  which  its  use  has  become  general, 
•raployed  to  ignite  the  great  blasts  that  destroyed  the  Bound 
Dover,  and  to  remove  the  wreck  of  the  Royal  George ;  and  has 
'gely  used  in  heavy  blasting  with  powder  and  nitro-glycerine  in 
ia  and  for  exploding  torpedoes  under  water, 
ariety  of  contrivances  is  very  great.  Many  exploders  have  been 
to  act  either  by  heating  a  piece  of  thin  wire,  introduced  in  the 
\i  a  battery  and  placed  in  the  chjirge,  or  by  the  passage  of  a 
x>duced  by  an  electro-magnetic  machine  or  Ritchie  coil  through 
ive  explosive  compound,  thus  causing  a  local  explosion  sufdcient 
\  the  whole  charge. 

g  those  who  have  given  great  attention  to  this  subject.  Baron 
iner,  of  the  Austrian  military  engineers,  may  be  specially  men- 
md  Mr.  Abel,  of  the  British  war  department,  who  has  devised 
tlie  best  exploders  known.  A  spark  generated  by  revolving 
•  is  made  to  pass  through  a  mixture  of  subphosphide  and  sub- 
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sulphide  of  coi)per  and  chlorate  of  potash — materials  of  high  condna. 
inji:  power  and  extremely  sensitive  to  the  spark.  One  of  the  jrreat 
ditiieulties  in  the  way  of  making  such  explodei-s  is  the  liability  of  ibe 
'  materials  to  be  merely  thrown  aside  and  notexplotled  by  the  passiigeoT 
the  spark. 

In  the  United  States  inventors  have  l>een  active  in  dcvisinj^  diffennt 
forms  of  apparatus  for  ig^nitinp^  explosives.  They  all  dei)end  ui>on  either 
the  direct  ])assage  of  a  spark  or  the  heating  up  of  an  imi>eifect  civn- 
ductor,  immersed  in  an  exi»losive  mixture.  This  mixture  aud  the 
arrangement  of  wires  are  inclosed  in  a  small  cartridge  of  pajier  ur  wood, 
which  can  be  readily  placed  in  the  midst  of  the  powder  in  the  hole  to  be 
explode<l.  Mr.  Stowell  i)atented,  in  18(J2,  a  i)eculiar  form  of  oartridg* 
containing  the  ends  of  the  conducting  wires  and  a  strip  of  platiua 
Beardslee,  in  18G3,  pat^inted  a  very  simple  moile  of  making  an  im|ier- 
feet  conductor  between  the  ends  of  two  wires,  by  drawing  a  jK^ncil  mart 
of  grajiliite,  upon  the  surface  of  a  i)iece  of  dry  wood.  Mowbray,  Id 
July,  1809,  patented  an  improved  electrical  fuse  for  exploding  cliarjw 
of  nitroglycerine.  It  consists  of  a  small  CJirtridge  of  i>owder, iu  the 
top  of  which  is  placed  a  small  quantity  of  a  composition,  like  that  luied 
by  Mr.  Abel,  made  of  sulphide  of  copper,  9  parts;  siibphosphide  nf 
?opper,  2  parts;  cldortite  of  potash,  3  i»artS;  the  whole  intimately  mixed 
rh(»  ends  of  the  wires  are  immersed  in  this  mixtui'e.  It  is  desij^ned 
espe<jially  to  be  inserted  in  cans  of  nitro-glycerine,  to  be  exidiHled  in 
oil  wells. 

The  dealers  in  the  new  explosive  comiwunds,  such  as  nitro-glycerine, 
dynamite,  and  dualin,  furnish  exploders  especially  designed  for  the 
several  i)reparations.  These  various  exploders  may  l>e  fired  either  by 
the  voltaic  current  or  by  a  spark  from  a  suitable  electrical  machine,  or 
the  Page  coil.  An  electrical  machine  has  I'ecently  l>een  invented  and 
I)atented  by  Mr.  H.  J.  Smith.  The  following  is  a  description  and  the 
claim :  • 

The  object  of  tluH  inveution  in  the  production  of  an  electrical  machine  coiutncted 
with  capeciul  reference  to  portability,  and  to  workin;;  in  all  couditious  of  theatnoi' 
X>here.  It  Ih  designed  more  es])ecially  for  igniting  charges  of  iK>wdcr  by  means  of  tlK 
eh?ctrie  Hpnrk  \vhi<'h  it  evolves. 

It  is  well  known  that  the  eh'ctrical  machine,  an  commonly  coustnicte«l  of  ghuB.b^ 
conies  whidly  inetlicient  in  a  damp  atmosphere,  such  as  prevails  in  tunnels  and  miiKi 
This  is  due  to  the  fact  that  glass  so  very  readily  condenses  uioisturu  upon  itsrarfKVi 
in  the  form  f)f  a  continuous  tihn.  Vulcanite,  on  the  contrary*,  doi*s  not  bo  readilTOfr 
dense  moisture.  Nor  dm's  it  condense  moisture  in  the  form  of  a  Him,  but  rather  in  tte 
forui  of  detached  drops. 

The  macliine  consists  of  an  outer  covering  or  shallow  box,  containing  a  frame  plite* 
a  L<'yden  jar  or  condenser,  a  generating  plate  of  vulcanite,  and  devices  foropentjig 
the  generating  plate  au<l  condenser  in  ciHineetion. 

The  frame  phite,  the  (rondens«^r,  and  the  generating  plate  are  placed  parallel  to  odk 
other,  and  parallel  to  tlie  sid<rs  of  a  box  about  a  foot  iu  diameter. 

The  condenser  is  connected  to  tlie  frame  plate  by  four  jiosts,  1,  2,  3,  and  4. 

The  generating  plate  of  vulcanite  lies  between  the  condenser  and  fhime  plate,  tad 
is  revolved  on  its  axis  by  means  of  a  handle  or  crank. 

The  axis  of  the  generating  plate  passes  tightly  through  a  stuffing  box,  vhichm^T 
)>e  made  to  grasp  the  axis  more  or  less  tightly,  by  means  of  a  packing  screw. 

The  outer  end  of  the  axis  has  its  bearing  in  a  small  hole  sunk  in  the  cater  Tnlen* 
ized  plate  of  the  condenser. 

The.  generating  plate  of  vulcanite  revolves  between  two  cushions,  the  vaifiiM  ^ 
which  are  coated  with  an  amalgam,  as  is  usual  with  electiical  nuichines. 

The  cushions  an^  provided  witli  tlaps,  which  Haps  servo  to  prevent  the  electricity 
from  e8cai>ing  from  the  geneniting  plate  until  the  excited  i)ortiou  of  its  surface  arrini 
in  the  neighborhood  of  the  ctdh'ctors,  which  are  seiTateil  strips  of  metal,  placed  onrA 
each  side  of  the  generating  [date,  and  both  collectors  are  attached  to  and  in  metaUie 

•  Vide  letters  patent,  No.  93,563,  August,  1869. 
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lection  with  the  £nime  post  4,  and  by  it  are  brought  into  connection  with  the 
T  plate  or  surface  of  the  Leydeu  jar  or  condenser. 

le  two  outer  phites  or  surfaces  of  the  condenser  are  in  metallic  connection  with  the 
Sy  and  also  with  the  cushions  by  means  of  post  3. 
le  inner  plate  connects  with  post  1,  as  well  as  with  post  4. 
le  condenser  is  constructed  in  the  following  manner : 

beu  the  vulcanite  is  in  a  plastic  state,  upon  a  layer  of  vulcanite  is  placed  a  layer 
n-foil.  Over  the  layer  of  tin-foil  there  is  placed  a  second  layer  of  plastic  vulcan- 
uid  then  a  second  layer  of  tin-foil.  A  third  layer  of  i>lustic  vulcanite,  a  third  of 
oil,  and  a  fourth  of  vulcanite,  complete  the  jar  or  condenser. 
le  first  and  third  layers  of  tin-foil  form  the  outer  suifaces  of  the  condenser,  the  mid- 
layer  forming  the  inner  surface. 

tre  must  be  taken  that  the  diameter  of  the  tin-foil  plates  be  less  than  that  of  the 
rs  of  plastic  rubber,  excepting  a  small  projection  from  each  tin-foil  plate,  intended 
mnect  with  the  posts  of  the  frame.  The  condenser,  thus  mode  up,  is  then  sub- 
ed  to  the  baking  or  vulcanizing  process,  at  the  end  of  which  it  becomes  hard  and 
1.  Its  surfaces  will  forever  remain  in  a  perfectly  dry  condition. 
le  posts  1,  2,  3,  and  4,  are  now  screwed  intf)  the  condenser,  posts  1  and  4,  as  before 
m1,  connecting  with  the  inner  surface,  while  post^  2  an<l  3  connect  with  the  outer 


» the  outer  casing  are  attached  two  knobs.  These  knobs  are  electrodes,  or  ]iaths 
he  discharge  of  the  electricity  when  they  are  brought  into  contact  with  the  inner 
outer  surfaces  of  the  condenser,  which  is  done  by  turning  the  handle  of  the  ma- 
e  backward  a  little,  until  the  i>ost  1  comes  into  contact  with  a  projection  from  one 
I,  and  the  post  2  comes  into  contact  with  the  projection  from  another  knob. 
leie  is  a  stop,  which  serves  to  prevent  the  framework  of  the  machine  from  re  vol  v- 
by  the  action  of  the  crank,  except  through  a  small  arc.  The  i>ost  1  is  limited  in  its 
lira  motion  by  the  stop,  and  in  its  backward  motion  by  the  projection  from  the 

le  casing  is  made  of  vulcanite.  Two  forms  of  casing  are  made :  one,  a  box  in  halves, 
*h  are  8crewe<l  together,  with  a  packing  of  soft  ruober  or  other  air-tight  material 
reeu  them ;  the  other,  a  box  with  a  cover,  having  a  rubber  band  placed  over  and 
Bd  the  outer  e<lge. 

le  operation  of  the  machine  is  as  follows : 

r  turning  the  crank  the  generating  plate  is  revolved  between  the  cushions.  The 
trieity  generattMl  is  collected  by  the  collectors,  and  from  them  carried  by  ]>ost  4  to 
inner  surface  of  the  condenser.  Tlic  opposite  electricity  appearing  at  the  rubbers, 
inducted  from  them  by  ])ost  3  to  the  outer  surface  of  the  condenser, 
r  continued  turning  of  the  crank,  the  ccmdenser  may  be  charged  sufficiently  to 
a  spark  of  three-eighths  or  one-half  an  inch  in  small  machines  of  five  or  six  inches 
iameter. 

M  first  motion  of  the  crank  turns  the  frame,  as  well  as  the  generating  plate,  until 
1  strikes  the  stop.  Turning  the  crank  backward  brings  posts  1  and  2  in  contact 
I  the  knobs,  when  the  condenser  may  be  discharged.  It  is  desirable  that  the  coo- 
ler be  discharged  by  the  posts  1  and  2,  rather  than  by  posts  3  and  4,  which  are  used 
charging,  as  the  tendency  to  escape  during  accumulation  is  thereby  avoided. 
!ie  frame  plate  and  the  generating  plat'O  are  both  made  of  plastic  rubber,  and  vul- 
led. 

lie  capacity  of  a  Leydeu  jar  or  condenser  constnicted  of  plastic  rubber  and  metallic 
eSy  as  above  directed,  may  Im)  increased  by  adding  successive  layers  of  metal  and 
anite.    Such  a  condenser  will  be  of  use  iot  electrical  purposes  independently  of 
generating  apparatus  herein  described. 
le  inventor  claims : 

A  generating  plate  and  a  flat  condenser,  placed  parallel  to  each  other  within  the 
»  casing,  substantially  as  described. 

A  Leyden  jar  or  condenser  constructed  of  vulcanized  rubber  and  metallic  plates, 
tantially  as  described. 

So  arranging  the  jar  or  condenser  that  the  forward  motion  of  the  crank,  to  gen- 
5  electricity  and  charge  the  jar,  moves  the  jar  forward  tlirough  a  small  arc,  whereby 
erminals  are  moved  away  fnmi  the  discharging  knobs. 

The  device  for  discharging  the  jar  by  the  n^trograde  motion  of  the  crank  bring- 
:he  poets  1  and  2  into  contact  with  the  projections  from  knobs  V  and  W. 
Placioff  the  firing  points  of  the  condenser  at  a  distance  from  the  collecting  points, 
tantially  as  descnbed. 

The  stop  X,  limiting  the  forward  movement  of  the  jar,  substantially  as  described. 
The  combination  of  a  generating  plate,  a  condenser,  and  a  casing,  made  air-tight. 
BMcribed,  by  packing  or  a  rubber  band,  together  with  knobs  in  the  casing,  and 
'  pnjectionty  by  which  the  condenser  is  discharged,  substantially  as  describe. 
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ECTION  II.— BORING  AND  EXCAVATING  BY 

MACHINERY. 


CHAPTER  LXVII. 

MACHINES   FOR   DBILLINO   BOCKS. 

chines  for  rock-drilling  originated  in  the  United  States,  where  one 
►ut  into  practical  operation  as  eariy  as  1838.  The  attention  of 
mieians  and  inventors  being  thus  early  directed  to  this  great  desid- 
n,  a  machine  that  could  be  economically  and  easily  substituted  for 
labor,  so  great  a  variety  of  contrivances  and  forms  have  been  pro- 
and  experimented  with,  that  their  number  renders  it  difficult  even 
imerate  them.  Our  Patent  Office  and  the  patent  offices  of  Euroi)e 
n  many  mo<lels  of  machines ;  but  most  of  them  are  of  the  class 
1  as  "  drop  drills,"  where  the  tool  cuts  by  percussion.  There  are 
forms  of  machines,  fitted  with  revolving  disks  or  cutters,  and 
led  to  bore  out  the  drift  or  tunnel  to  its  full  size  at  one  operation ; 
thers,  again,  in  which  a  number  of  drills  are  mounted  in  a  frame, 
to  cut  an  annular  space  around  a  central  core  of  rock,  which  can 
rard  he  broken  out  with  powder  or  otherwise.  There  is  still  another 
in  which  diamonds  are  made  to  do  the  cutting  by  pressure  and 
on,  without  percussion.  Rock-drilling  machines  may  therefore  be 
ed  in  two  great  classes:  1.  Those  that  bore  by  percussion; 
ose  that  bore  by  constant  pressure  and  rotation. 
I  drop  drills  belong  to  the  first  class,  and  will  be  first  considered, 
ese  machines  the  drill  or  bar  of  iron  or  steel — either  a  single  rod 
>vided  with  a  steel  bit  or  point  at  the  lower  end — is  raised  by  means 
n^iik,  cam,  or  other  mechanism,  and  then  allowed  to  fall  by  its 
reight  upon  the  rock  to  be  bored.  There  are  also  numerous  con- 
ices  to  accelerate  the  speed  of  the  fall  and  increase  the  force  of  the 
Metallic  and  rubber  springs  have  been  used,  and,  in  some  cases^  the 
city  of  air ;  but  in  all  these  modifications  but  little  has  been  gained 
the  form  in  which  gravity  acts  unaided.  With  springs,  the  greatest 
ression  and  force  is  exerted  when  the  drill  is  at  its  highest  or 
?8t  from  its  striking  point,  and  as  the  drill  descends  this  force 
aes  less  and  less — the  reverse  of  the  most  desirable  condition  given 
avity. 

8  desirable  to  note  a  few  of  the  more  important  of  these  inventions 
I  have  been  in  use  practically  during  the  past  thirty  years,  and 
1,  by  successive  modifications  and  improvements,  have  led  to  the 
nt  very  considerable  degree  of  perfection  of  rock-drilling  machines. 
early  as  1838,  Messrs.  J.  M.  and  John  N.  Singer  experimented  with 
i;e  drop  drill  on  section  64  of  the  Illinois  and  Michigan  Canal, 
:  thirty  miles  below  Chicago.  This  machine  was  patented  in  May, 
and  some  ten  or  twelve  machines  were  built  for,  and  used  upon, 
iinal  until  the  suspension  of  that  work  in  1841-'42.  They  were 
laed  in  the  Mount  Washington  cut,  near  Hinsdale,  for  the  Western 
lad  of  Massachusetts.  Two  machines  were  built  at  Lockport,  in 
and  used  upon  the  enlargement  of  the  Erie  Canal.    Modifica- 
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tions  of  these  machines  are  even  now  in  use  in  various  parts  of  tbe 
country.  They  are  all  drop  drills,  and  their  operation  is  restricted  to 
vertical  holes. 

The  orii^inal  Singer  drill,  as  applied  in  Illinois,  is  considered  to  hire 
been  the  first  successful  machine  for  its  purpose.  It  was  extensivdr 
copied,  and  many  improvements  upon  it  were  claimed  from  time  to  timi. 
The  first  substantial  departure  from  it  was  made  by  J.  J.  Coucli,  aiiM 
by  Joseph  W.  Fowle,  of  Boston,  in  the  year  1848.  They  constnictda 
steam  drilling  machine,  in  which  the  drill-bar  passed  directly  tliroaph 
the  piston  of  the  engine  and  was  alternately  caught,  drawn  back,  and 
thrown  against  the  rock.  It  was  only  used  a  short  time  in  exiHfri- 
menting,  and  was-finally  taken  apart  and  sold  at  auction.  Althoogli 
not  a  success,  this  machine  marks  the  second  phase  of  the  rock-drilliii; 
ma(;hin('S,  and  was  the  first  attempt  that  approsiched  success  in  the  di- 
rect application  of  st(*am-power  to  rock-drilling. 

From  the  time  of  this  experience  the  two  inventors  separated,  Mr. 
Couch  following  up  the  general  idea  of  a  hollow-piston  drill,  while  Mr. 
Fowle,  discarding  the  idea  of  the  hollow  piston,  conceived  that  saccess 
would  be  gained  by  placing  the  drill  directly  uiK)n  tbe  end  of  a  solid 
piston-rod.  During  a  period  of  five  years  Mr.  Couch  produced  a  num' 
ber  of  drilling  engines,  variously  constructed,  but  all  ujiou  the  hoUof- 
))iston  i)lan.  Some  of  these  were  in  a  measure  successful,  but  not  suf- 
ficiently so  to  insure  their  general  adoption.  They  requirted  very  nice 
adjustment  and  presented  practical  difficulties;  and  finally  this  style  of 
machines  was  abandoned. 

Mr.  Fowle,  adhering  to  his  plan  of  attaching  the  drill  directly  to  the 
piston-rod  or  cross-head  of  an  engine,  experimented  and  straggled 
against  many  obstacles  for  several  years.  He  built,  in  all,  some  tire 
machines,  but  did  not  sncceed  in  carrying  his  plan  to  periection,  until, 
discouraged  and  disabled  by  sickness,  he  susi>ended  his  efibrts. 

In  the  year  1801  machine  drilling  was  experimentally  begun  by  Son- 
meiller,  at  Mont  Cenis,  with  machines  virtually  upon  the  principle  ot 
Fowlers,  though  different  in  construction.  To  M.  Sommeiller  beioD|9 
the  credit  of  driving  such  machines  with  compressed  air,  a  very  impof- 
tant  application  of  this  power  for  all  tunnel  or  mining  work,  especially 
where  artificial  ventilation  is  required. 

The  magnitude  of  the  undertaking  to  tunnel  the  Hoosae  Monntiio, 
in  Massachusetts,  upon  the  line  of  the  Troy  and  Greenfield  railrotd, 
prompted  the  commissioners  having  it  in  charge  to  seek  all  meansof 
accelerating  the  work,  and  their  attention  was  naturally  directed  to  the 
reports  of  rapid  progress  by  machine  drills  at  Mont  Cenis.  The  report 
being  favorable  as  to  the  results,  while  the  machine  of  Sommeiller  « 
not  regarded  as  specially  adapted  to  the  work  on  tbe  Hoosae  Tunnel,  it 
was  decided  to  devise  and  peifect  a  drill  for  the  pur]K)se.  As  a  M 
step.  Couch's  patent  of  the  hollow  piston-rod  was  purchased  for  New 
England,  and  scientific  mechanics  were  employed  to  work  uiK)n  it.  One 
of  these  machines,  constructed  by  Mr.  Hanson,  is  known  as  the 

nANSON  MACHINE  DBILL, 

which  promised  some  success,  but  on  trial  proved  a  failure.  It  bad  a 
cylinder  and  valve-motion,  similar  to  those  of  a  steam-engine.  Tto 
piston  was  hollow,  wih  the  drill-bar,  of  any  required  lengu!,  passing 
through  it  an<l  move  d  by  the  piston,  by  means  of  four  wedges  or  cami 
at  eaoh  end.  These  cams  were  pressed  upon  the  drill-bar  by  means  of 
sliding  collars,  foiced  upon  them  by  a  complex  arrangement  of  mechu- 
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uu,  acting  alternately  upon  one  and  the  other,  for  the  purpose  of 
atchiug  and  throwing  the  drill-bar.  The  rotation  of  the  bar  was 
ffected  by  means  of  a  ratchet,  worked  by  a  s[)iral  groove  in  the  shield 
lithe  machine.  There  were  120  pieces  in  this  machine,  and  it  weighed 
iM  pounds.  It  did  not  work  well  horizontally.  The  main  difficulty 
iraft  with  the  cams  and  collars  for  seizing  the  drill-bar. 
A  second  machine,  called  the 

BBOOKS,  BUBLEIGn,  AND   GATES  3IACHINE, 

Doade  under  the  direction  of  the  commissioners  at  Fitchburg,  was  put 
npon  the  works  and  used  for  several  months.  This  machine  also  had  a 
hollow  piston,  the  drill-bar  or  holder  being  a  screw,  passing  through 
Hie  piston  and  moving  with  it.  The  feed  was  given  by  meiins  of  a  nut 
on  the  end  of  the  piston-rod,  held  by  means  of  a  cap  or  union  nut,  the 
latter  being  screwed  on  to  the  coupling,  and  the  coupling-nut  screwed 
to  the  piston-rod.  The  feed  nut  turns  in  the  union  nut,  and  x>i*otmdes 
from  it.  A  ratchet^  moving  with  the  i^istou,  works  upon  this  feed  nut, 
and  is  governed  in  its  action  upon  the  nut  by  a  spiral  groove  in  a  shield 
attached  by  screws  to  the  cylinder.  On  the  ratchet  band  there  is  a 
pawl,  with  two  springs,  one  under  the  other;  one  serves  to  hold  the 
pawl  in  gear,  the  other  to  hold  it  out  of  gear.  As  the  ])iston  de- 
acenda,  the  outer  spring  comes  in  conUict  with  a  trip  on  the  shield,  and 
ia  lifted  up,  allowing  the  under  spring  to  throw  the  pawl  into  the 
ratchet;  and  as  the  piston  returns,  the  outer  spring  turns  the  nut 
imnd,  and  thus  feeds  the  screw,  or  the  drill-bar,  forward.  At  the  end 
af  the  back  stroke,  the  pawl  strikes  another  trip  on  the  shield  and  is 
tbrown  out  of  gear,  and  is  held  so  by  the  outer  spring,  made  with  a 
attcli.  The  rotary  motion  of  the  drill-bar  is  given  by  a  ratchet  on  the 
Mapling-nut^  covered  by  a  ratchet  band,  the  arm  of  which  moves  in  a 
apiral  groove  in  the  shield,  similar  to  the  other.  The  crosshead  is  held 
between  two  check-nuts,  on  the  coupling-nut.  It  canies  a  bar,  govem- 
iag  a  valve  which  opens  the  port  when  the  piston  and  drill-bar  move 
back,  and  shuts  it  when  they  move  forward;  the  air  is  always  pressing 
Auing  the  backward  stroke.  The  area  of  the  back  of  the  piston  being 
Creater  than  the  front,  the  forward  pressure  preponderates  and  carries 
the  piston  forward,  and  when  cut  off  the  backward  pressure  returns 
tke  piston. 

The  piston-head  of  this  machine  has  a  diameter  of  4f  inches  and  the 
diameter  of  the  piston-rod  is  1  inches  at  the  large  end  and  2^  at  the 
amall  end.  There  are,  therefore,  12.87  square  inches  of  area  on  the  back, 
IQNm  which  the  compressed  air  acts  to  drive  the  drill  forward  against 
the  rock,  and  4.23  inches  area  on  the  forward  end  upon  wiiich  the  air 
acts  to  throw  the  drill  back  out  of  the  hole.  As  the  pressure  was  not 
Rmoved  from  the  front  of  the  piston  the  motion  forward  was  due  to  the 
^fference  of  area  between  the  back  and  front  of  the  piston,  viz:  12.87 
—  4JJ3  =  8.04  square  inches. 

This  machine  was  automatic,  and  it  generally  continued  to  work  until 
some  iKirt  gave  way.  No  part  of  it  was  found  to  be  strong  enough  to 
withstand  the  shocks  for  any  considerable  portion  of  time.  The  union 
nat  was  it«  weakest  point;  and  the  breaking  of  this  nut  generally 
dcsBtroyed  the  part  of  the  piston  to  which  it  w^as  attached.  The  springs 
of  the  feed  ratche^band  were  also  almost  continually  breaking. 

This  machine  had  80  pieces :  of  these  23  were  screws,  15  pins,  and 
7  pieces  of  caet  iron.  It  weiglied  240  pounds,  made  about  200  strokes 
per  minnte,  and  cost  about  $400.    Its  longest  run,  without  breaking, 
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was  five  days.  To  run  for  two  days  without  breaking  some  part  of  tb- 
ina<rbine  was  considered  fortunate.  More  than  one  breakage  a  day  was 
the  average. 

The  experience  with  these  machines  at  the  Hoosac  tunnel  wa«  db- 
couraging.  About  forty  machines  were  used  thei*e,  and  of  these  eigii 
or  ten  were  originally  vertical,  and  intended  for  use  in  sinkingthe  central 
shaft.  Owing  to  the  many  breakages  it  was  difficult  to  keep  up  a  supply, 
and  the  progress  of  the  work  diminished  in  proportion  to  the  giviiigoat 
machines.  It  was  the  opinion  of  the  engineer  that  if  a  constant  supply 
of  machines  (jould  have  been  furnished  the  progress  would  have  hm 
much  greater  than  that  attainable  by  hand  Ijibor.  The  average  '•life*' 
of  one  of  thes(*  ma<;hines  was  about  eighty  hours,  and  it  is  said  by  those 
fiuniliar  with  the  operations  at  the  tunnel  at  that  time,  that  soon  after 
starting  them  at  work  the  tunnel  seemed  to  be  a  highway,  along  whifh 
a  crowd  of  j)eoi)le  was  continually  passing,  each  person  carrying  a  por- 
tion of  a  drilling  machine,  or  tools  and  materials  for  repairs. 

This  unsatisfactory  experience  led  to  the  gradual  abandonment  of 
the  Brooks,  Burleigh,  and  Gates  machine,  and  the  substitution  for  it  of 
a  new  and  simi)ler  machine,  made  by  Mr.  Charles  Burleigh. 

THE  BURLKIGU  ROCK  DBILL. 

Abandoning  the  idea  of  constructing  a  machine  upon  the  Couch  or 
hollow  i)iston  principle,  Mr.  Burleigh  purchased  the  Fowle  ])ateiit,  and 
commenced  the  construction  of  machines  with  solid  pistons,  arranpng 
the  details  of  construction  so  that  the  parts  should  be  few  in  number, 
and  strong  enough  to  bear  the  great  shocks  of  working.  In  this  he 
claims  to  have  been  successful;  and  it  is  stated  that  sixteen  out  of  the 
twenty  machines  furnished  for  use  at  the  ea^t  end  of  the  tunnel  were 
still  in  operation  at  the  close  of  the  summer  of  18G9,  some  of  them  hav- 
ing been  in  use  since  November,  18GC. 

According  to  a  report  nmde  by  a  joint  committee  of  the  MassachiuetQ 
legislature,  the  construction  of  this  drilling  machine,  in  1867,  was  sub- 
stantially as  follows:  It  has  a  solid  (so-called)  cast-steel  piston,  to  one 
end  of  which  the  drill  or  bit  is  attached,  while  the  other  end  within  the 
cylinder,  by  means  of  suitable  mechanism,  operates  the  valves.    The 
I)iston-head  ha«  a  diameter  of  4.25  inches;  the  piston  at  the  large  end 
3  inches,  and  at  the  small  end,  2.75  inches.    The  number  of  inches  of 
air  area  is  thus  8.20  when  the  drill  is  thrown  out  upon  the  rock,  and 
7.07  when  returning.    On  thi^  back  end  of  the  piston  is  a  section  of  a 
ball  use<l  as  a  cam,  which  works  the  valve  and  the  feed  motion.    The 
movement  of  the  piston  brings  the  ball  into  contact  with  these  cams,  and, 
by  rocking  them  back  and  forth,  opens  and  closes  the  valve.    The  cylin- 
der is  supported  u[)on  parallel  ways  or  a  bed-plate,  upon  which  it  slides 
up  and  down  as  moved  by  the  feed-screw.    This  feed-screw  passes 
through  a  gallows  frame,  attached  to  the  upper  end  of  the  ways,  and 
the  lower  end  of  the  screw,  i)assing  through  a  feed-nut,  enters  the  cylin- 
der.   The  end  of  the  piston  is  drilled  out,  so  that  the  feed-screw  is  not 
struck  during  the  oscillations.    The  feed-nut  is  secured  between  tw 
collars,  so  that  it  turns  easily,  and  its  outer  edge  is  cut  into  a  ratchet, 
into  which  works  a  pawl,  operated  by  the  piston,  turning  the  nut  npop 
the  fixed  feed-screwy  and  moving  the  cylinder,  drill,  &c.,  forward.    Thii 
machine  weighed  372  pounds,  including  the  ways  or  bed-piece;  without 
the  ways  the  weight  was  212  pounds.    It  comprised  eighty  pieces,  and 
imd  the  same  number  of  screws  and  pins  as  the  Gates,  Brooks,  and 
i3urleigh  machine.    Its  number  of  strokes  was  300  a  minute.    Th^ 
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great  as  60  feet  per  month.  In  one  week,  15  feet  of  advance  was  made, 
and  at  a  cost  per  foot  of  $37  50,  including  all  expenses.  The  tunnel  hw 
now  ])enetrated  415  feet  in  the  solid  rock,  and  the  average  rate  of 
progi^ess  for  some  months  before  the  machines  were  carried  to  th«r 
present  degree  of  i)erfeetion  was  40  feet  per  month,  which  was  at  least 
four  times  jis  great  as  could  be  accomplished  by  hand  labor.  The 
expenses  of  running  a  tunnel  in  Colorado,  near  Georgetown,  are  marli 
greater  than  at  the  East.  Miners'  wages  are  $4  per  day ;  blacksmiths*. 
86 ;  powder,  88  per  keg ;  wood  from  85  to  80  i)er  cord,  and  all  supplies 
are  costly.  The  cost  of  driving  the  tunnel  up  to  March,  1870,  had  hm 
862  per  running  foot;  which  is  much  less  than  it  would  have  cost  by 
hand  labor  alone. 

The  Baltimore  Tunnel,  in  the  vicinity,  is  being  driven  with  three 
shifts,  of  three  men  in  each,  at  a  rat«  of  50  feet  per  month.  Another 
tunnel,  worked  by  hand  labor  alone,  is  advancing  only  8  feet  i^er  moDtli 
Mr.  Burleigh  thinks  that  he  can  drive  the  large  sized  tunnel  more  rapidly 
and  cheaply  than  one  of  the  ordinary  dimensions. 

At  Hallett's  Point,  near  New  York,  these  drills  have  been  advant^i- 
geously  used ;  and  it  is  believed  that  they  accomplish  from  three  to  foar 
times  a«  much  as  can  be  done  by  hand  for  the  same  cost,  and  in  moeli 
less  time. 

At  the  Iloosac  Tunnel,  (»Tanuary,  1870,)  the  Burleigh  drills  are  med 
in  driving  the  **  headings  "  only  at  both  ends  of  the  tunnel — ^uine  iw- 
chines  at  the  eastern  end  and  eight  at  the  western  end.  The  heading 
or  advanced  opening  is  8  feet  high  and  24  feet  in  width ;  and  in  the 
eastern  end  is  made  on  the  floor,  and  in  the  westijrn  end,  next  the  root 
The  enlargement  is  at  present  carried  forwfird  entirely  by  manual  lahor; 
but  arrangements  are  making  for  the  use  of  the  machine  drills  for  the 
enlargement  of  the  eastern  end.  The  rock  is  a  compact  micA  slate,  in 
which,  at  the  western  end,  veins  of  quartz,  sometimes  many  feet  ii 
thickness,  are  of  frequent  occurrence.  In  the  eastern  end,  howevff, 
the  mica  slate  is  comparatively  free  from  these  veins  or  bands,  and  the 
rate  of  progress  there  is  much  greater. 

In  the  western  end  eight  drills  are  k<^pt  constantly  at  work.  Foot 
drills  are  mounted  upon  a  carriage,  which,  with  its  load  of  drills,  took 
&c.,  weighs,  by  estimate,  about  five  tons.  There  are  two  carriagn, 
which  are  brought  into  position  upon  parallel  railways,  laid  as  the  wort 
progresses.  The  holes  are  commenced  with  2-ihch  drills,  and  finished 
with  IJ-inch  drills,  or  drills  which  cut  holes  of  those  diameters.  The 
average  dei)th  of  the  holes  is  about  50  inches.  At  the  western  eml, 
where  the  quartz  veins  are  so  frequent  and  hard,  the  working  of  the 
drills  is  so  constautlv  interrupted  by  stoppages  that  it  would  leqniw 
very  extended  observation  of  one  machine  to  determine  the  work  itii 
cai)able  of  performing.  One  of  the  machines,  in  the  presence  of  ny 
brother,  drilled  about  twelve  inches  in  ten  minutes,  making,  as  netrif 
ivs  ho  could  estimate,  something  over  200  strokes  per  minute.  The 
rock  consisted  largely  of  quartz.  In  boring  a  hole  5  feet  in  depth  io 
such  rock,  the  drills  are  often  changed  as  many  as  ten  times.  Aeeoid- 
ing  to  Mr.  Roscoe,  manager  of  the  western  end  of  the  tunnel,  one  of 
the  new  drills  had  drilled  a  hole  5  feet  in  depth  in  quartz  rock,  such  as 
frequently  occurs  there,  in  25  minutes.  At  the  eastern  end,  where  tt0 
rock  is  mica  slate  without  the  heavy  quartz  veins,  a  hole  of  eqaal  depth 
is  often  drilled  in  from  10  to  .12  minutes.  According  to  Mr.  Sluuikr» 
from  800  to  900  inches  are  drilled  in  the  western  heading  during  eniy  1 
shift  of  eight  hours;  and  the  daily  progress  of  the  tunnel  is  aboaH 
feet.    In  the  eastern  end,  however,  with  nine  drills,  firoin  1,800  to  l^M 
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■ches  lire  drilled  every  shift,  ami  the  daily  rate  of  progress  i 
let.     Blastiug  ia  done  twice  iu  every  sbift. 

It  is  the  opiuiou  of  the  superiuteiidvut  that  in  the  easteru  oiul  the 
ost  of  drilliog  by  the  Burleigh  drill  is  to  the  cost  of  drilling  by  band, 
«  4^  to  7.  In  the  western  end,  however,  it  ia  believed  tliat  the  niacbtne 
Irilling,  owing  to  the  numerous  stoppages,  is  as  ex])en»ive  as  it  would 
le  by  hand. 

Each  drill  requires  the  constant  attendance  of  two  men.  In  hard 
ock  it  ia  found  necessary  to  feed  the  drill  by  baud  instead  of  employing 
be  automatic  arrangement  provided  for  that  purpose.  Hence,  at  the 
restem  end,  where  the  rock  is  so  highly  quartzoae,  the  feeding  is  done 
ntirely  by  liau<l ;  but  in  the  eastern  end,  where  the  rock  is  less  bard 
atd  of  more  uniform  character,  the  feed  is  automatic 

At  both  ends  the  wear  and  toiir  on  the  machine  drills  is  necessarily 
[Kflt ;  but  in  the  western  end  particularly  so — so  great,  in  fact,  that  on 
n  nverage  two  drills  are  in  the  shop  for  re])air8  to  one  at  work  in  the 
'  heading."  But  this  end  had  not  been  fully  supplied  with  the  new 
Snrleigh  drills. 

As  before  stated,  these  drills  may  be  operated  by  either  compressed 
>ir  or  by  steam.  For  all  underground  ojterations  the  former  is  used. 
^t  the  western  end  of  the  lloosac  Tunnel  four  of  Burleigh's  air-c^om- 
tressers  are  used  for  the  com- 
mssionofairtoworktbedrilts. 
3w  compression  is  rapidly  ef- 
Mted  by  pumps,  worked  by  a 
team  engine. 

The  reservoir  at  that  place 
Qosiiita  of  two  cylindrical  ves- 
eb  of  boiler  iron,  25  feet  long 
•d  u  feet  in  diameter,  in  which 
he  compression  is  carried  to 
nwii  50  to  GO  i>ounds  to  the 
Och,  or  three  and  one-third  to 
oar  atmospheres.  The  air  is 
OBveyed  in  iron  pii>es  8  inches 
Q  interior  diameter. 


The  annexed  figure  shows 
Ik  form  of  the  new  machines 
Wd  by  tbf)  Burleigh  I>rill 
Company  for  compressing  the 
kfr  by  which  the  drills  arc 
forked  in  the  end  of  a  tunnel, 
IT  for  other  purposes  where 
WDprensed  air  can  bo  used  to 
idvaotaice. 

It  is  obWotu  that  for  under- 
nmnd  tqierotions,  in  deep 
maita,  aod  in  tnnuels,  steam 
aaoot  be  aaed  as  n  motor. 
hMde  from  the  difBcnlty  of 
Oareying  it  great  distances  in 
iipea  withoat  great  loss  by  cou- 
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deiiiuition,  its  disehargo  in  the  coiiliued  galleries  of  a  miue  would  ren- 
der \rorkltig  impossible.  Compressed  air,  on  the  other  hand,  nhw 
convoyed  from  the  extciior  to  the  interior  of  n  mine,  and  diseluirj^pd 
thetx*,  gWen  a  conHtunt  supply  of  fresh,  pnre  air,  promoting  the  lieoM 
and  comfort  of  the  miners. 

The  compresdorH  now  uned  with  great  success,  consist  of  a  Bteain-cii- 
gine  eonuccting  by  means  of  nei'auk  shaft  with  two  single  airpnmpi, 
aiTari^ed  as  seen  in  the  figure.  It  is  very  compactly  and  ntnaglf 
built,  Hiid,  by  a  nieo  adjustment  of  the  enuiks,  the  greatest  power  of  the 
engine  is  applied  at  the  !>oiut  of  gi-cat«st  I'esistanee.  These  euniprexMn 
;ive  iiiudc  of  thi-ee  sizes,  ratetl  as  Nos.  1,  2,  and  3,  and  with  the  foUwr- 
ing  dimeusions : 

DimfHiionn  of  air  compreuon. 


Knnibft  One. 

SDn>b«Two. 

XamlH,  Ib«. 

SI«H1.  .jUikIw 

1    IH-lmU  dluuDlcr . . 

1    lO-iach  ulniko 

li-lnrhiUnnivtcr... 
I.Vlnck  Hlruke 

il  f«t  3}  lurtiM 

T.eooiwuiui< 

mmcnWcfBBt 

lOlinrhdiww 

'liaisr 

Hwofhw 

MMnrh  BtR'kfl 

Ii5>  33lnth« 

?.;S?'ii;viiiw;vir™v.. 

^::;:'!ffi;^'^:::::: 

The  air,  when  compressed,  is  taken  into  a  tank,  or  air-chamber,  itai 
thence  carried  to  any  desired  point  in  pipes,  iu  the  siime  manner  thit 
steam  is  carried.  (Jonnection  between  the  |>ermaneiit  ]Mpes  and  tbe 
1  uck  drills  ui>on  the  carriages  is  luado  by  tlexiblo  rubber  pipe,  whidi  ii 
uucoupled  whcu  the  carriage  is  run  hack  for  a  blast. 

The  constructors  of  thes(>  compressors  claim  that,  with  eighty  pooidl 
of  steam,  llicy  have  compressed  air  to  an  eqiml  degree,  so  ns  to  produce 
an  wiiiilibrium  between  the  condensed  air  in  the  receiver  aod  tl» 
steaiu  iu  the  boiler. 

Iu  ref^iii-d  to  the  economy  of  transmission  of  power  to  a  distance  by 
mean-s  of  compressed  air,  the  practical  results  at  the  Hoosac  Tnnnel  m 
extremely  favorable,  and  show,  as  already  mentioned,  bnt  a  sUght  dif- 
fcivucc  of  pi-CHsure — about  two  iiounds — between  the  two  extremes  of  a 
pilK'  7,150  feet  long  aud  eight  inches  iu  diameter.  The  following  t*bl) 
shows  the  result  of  some  experiments  made  while  fh>m  five  to  niue  <Inll* 
were  in  operation : 

IIohUh  of  exptrimenUi  upon  the  tuM  of  prcMnre  hg  tXe  fiow  of  air  Una  &-u^  fif. 


i 


III  I 


iDUmtierofdrUbniimlncl.    Le^tkifUMtilrfV 
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These  results  are  in  accord  with  those  obtained  by  the  engrineers  at 
It.  Cenis,  where,  at  the  date  of  the  report  of  progress  of  the  work  in 
lie  year  1863,  the  air  was  conveyed  a  distance  of  nearly  2,000  metres, 
nd  worked  nine  drilling  machines  with  a  force  of  two  and  a  half  horse- 
ower  each.  The  tube,  like  that  at  the  Hoosac,  was  nearly  eight  inches 
I  diameter.  The  air  was  comi)res8ed  to  six  atmospheres,  and  its  veloc- 
y  iu  the  tube  was  al)ont  three  feet  per  second.  The  transmission  under 
base  conditions  was  not  attended  by  any  sensible  loss,  and  the  pressiu*e 
ni8  the  same  when  the  drills  were  all  in  operation  as  when  they  were 
.t  rest. 

A  series  of  experiments  were  made  at  Coscia  by  order  of  the  Italian 
;overnment  in  1857,  upon  the  resistance  of  tubes  to  the  flow  of  air 
hrough  them,  and  the  following  coni^lusions  were  deduced : 

1.  The  resistance  is  directly  as  the  length  of  the  tube. 

2.  It  is  directly  as  the  square  of  the  velocity  of  the  flow. 

3.  It  is  inversely  as  the  diameter  of  the  tube. 

The  whole  subject  of  the  transmission  of  power  by  comi)ressed  air  is 
ao8t  thoroughly  and  ably  discussed  by  Professor  F.  A.  P.  Barnaixl,  in 
lis  rei>ort  upon  tbe  Paris  Exposition*  of  1807,  to  which  reference  is 
aade  for  further  details  upon  this  most  important  subject. 

The  compression  of  the  air  at  the  eastern  end  of  the  Hoosac  Tunnel  is 
fleeted  by  water-power.  Four  24-horse  turbines  operate  16  air-pumps, 
aeh  of  13j^-inch  bore  and  20inch  stroke ;  but  these  are  not  all  used  to- 
ogether. 

The  use  of  the  machine  drill  in  sinking  the  central  shaft,  now  down 
•Ter  800  feet,  has  been  discontinued. 

Dinctionn  for  running  the  Burleigh  drilh. — Before  attempting  to  Btart  n  driU  the  parts 
booM  be  tboroui;hly  oiled  by  iiitrcMlncing  oil  through  the  plug  marked  **  oil/'  ami  also 
ahind  the  "  feed  lever,"  beneath  the  "  momentum  piece,  between  rotating  ratchet 
nd  friction  ring,  and  between  rotating  ratchet  and  inside  sleeve. 

In  setting  the  drill  carri«ige  preparatory  t(»  drilling,  the  rear  part  of  the  same  Hhould 
«  niiml  thrt»o  to  four  inches  above  a  level  by  turning  down  the  back  jack-screws. 
Tie  inacbino  in  now  ready  t(»  receive  the  drill  point.  This  is  done  as  follows :  Rais«^ 
he  piston  snffleicntly  to  admit  of  the  drill  point  entering  the  chuck.  In  doing  this  be 
Befal  to  obsiTve  that  the  "  momentum  piece"  is  knocked  back  so  as  to  clear  the  ball 
n  the  end  of  pist<m  which  moves  the  "momentum  piece"  and  valve.  Now  let  the 
iiton  drop  down  on  the  drill  point  and  (irmly  secure  the  same  by  tightening  the  bolts 
1  the  chuck.  Now  feed  down  the  cylinder  by  the  crank  on  feed-scrt'W,  until  the  drill 
•fait  tenches  the  rock,  and  then  feed  it  down  three-quarters  of  an  inch  more  if  a  *'  Tun- 
<liMittem,"  or  one  inch  if  a  "New  York  patti^m,"  so  that  the  piston  will  not  strike 
he  lower  cylinder  heiul  when  the  driU  is  at  work. 

The  drill  is  now  rea<ly  for  work.  Let  on  steam,  and  if  it  does  not  at  once  start,  knock 
he  ** monientnm  piece"  (with  a  mallet  or  stick  of  woo<l  at  the  knob  upon  the  same) 
arwanl  and  back.  If  the  piston  raises  and  strikes  one  blow  and  stops,  the  valve 
land  mnst  be  tightene4l  a  little  to  jirevent  the  valve  from  falling  back  over  the  port. 
■d  catting  off  the  steam.  Now  strike  the  **  momentum  piece"  as  before,  and  the  drill 
rtll  start,  unless  the  valve  ^land  has  been  tightened  so  much  as  to  prevent  the  full 
htofr  of  the  valve.  (Expenence  will  guide  in  this  matter.)  Again,  if  the  cylinder  is 
eddown  more  than  tliree-nuarters  of  an  inch,  as  above  described,  it  will  not  start,  in 
>1uch  case  torn  bock  the  feed-screw  a  little. 

Havioff  once  started,  if  the  drill  rotates  more  than  one  tooth  at  a  time,  the  lower 
*  itaffer  should  be  screwed  up  snfMciently  to  increase  the  friction  on  the  piston  rod 
induce  the  rotation.  In  case  the  drill  will  not  rotate,  screw  up  the  set-screw  in  the 
^fction  pad,  which  will  cause  rotation.  Observe  that  the  spring  over  the  rotating 
***!  is  of  sufficient  strength  to  cause  the  pawl  to  throw  into  the  notch,  as  the  drill  ro- 
'■tci.  The  same  care  should  be  used  with  the  spring  over  **  tpalitier,"  for  if  too  weak, 
Vfitmi  any  cause  broken,  the  drill  will  feed  itself  down,  cutting  off  the  stroke,  and  in 
**iequcnce  atop. 

%  carelnlly  fonowing  the  above  directions,  the  successful  working  of  the  drill  is  se- 
'^^  Great  care  ahould  be  taken  to  prevent  the  piston  from  striking  the  lower  cyl* 
■^  head.    This  occnn  if  for  any  cause  it  does  not  feed  fast  enough,  which  will  bo 

*  Machinery  and  Processes  of  the  Industrial  Arts,  &c.,  pp.  137-150. 
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tho  ciiAO  if  the  spriiifj  ovot  fe<Hl  lever  i»  not  of  HufHcient  strenptli,  or  a  soft  |»larr  in  rh-* 
roek  is  rearhed,  or  if  the  drill  strikes  thronj^h  into  a  seam  or  cavity.  Tliis  will  U-  iumit^ 
diately  <l(?teeted  by  the  ditlerenee  in  Honnd  of  the  blows,  and  when  it  ^iccnrb  the  !*li*am 
should  1m>  at  once  shut  olf,  or  tho  drill  rapidly  fed  down  by  the  eruuk  on  end  of  fttiJ. 
se.rew. 

To  change  drill  points. — Having  drilled  the  length  of  the  first  drill  point,  if  a  "n^afw 
depth  is  desir(Ml,  the  <lrill  |>oints  will  be  ehangecl  by  folic* wing  tluwiMlint.* t ions:  LofMcn 
tho  bolts  in  the  chuck,  allowing  the  drill  point  to  drop  out.  Bring  the  frame  or  car- 
riage to  a  level  by  turning  tlie  back  jack-screws,  which  will  allow  the  passage  of  the 
longer  drill  down  past  the  cylinder;  raist;  the  )»iston  as  before  descrilKHl,  nntil  thi.' drill 
ent»?rs  the  chuck — then  raise  the  rear  of  carriages  to  its  former  iMJsit ion — iMMMire  the  ilrill 
aiMl  pro«'ee<l  as  before. 

tSliarj>ening  the  drill  points. — In  sharpening  the  drills,  care  should  bo  taken  tufonutlM 
]>ointsin  the  shape  of  a  letter  X,  and  not  square  like  a  +•  On  the  two-inch  (tiiuudur 
mining  bit)  there  sh<ml<l  be  a  ditlerenee  of  at  least  ^  inch  between  the  lips  of  same.  On 
tlu'  three-inch  or  New  York  pattern  there  should  be  ^  inch. 

If  these  directions  are  not  followed  the  hole  will  l>e  tive-sided  and  cause  the  drill 
to  bind. 

In  drilling,  water  should  be  occasionally  fed  into  the  hole  to  keep  tho  point  coilaul 
wash  <uit  the  debris.  In  case  the  drill  binds  from  running  off  or  any  cans<'.  tht  buln 
in  th(>  clami»  which  holds  the  drill  should  be  hxisimed  t-o  relieve  the  same. 

The  above  directions  for  running  a  drill  apply  more  particularly  to  vertical  drilling, 
but  are  generally  applicable  to  various  kinds  of  drilling. 

To  take  the  machine  ajxtrt, — Tak«*  out  the  bolts  in  the  lower  cylinder  heail;  allthrf^t- 
screws  on  the  side  of  cylinder,  fetMl-lever,  momentum  piece,  rohiting  pawl,  aud  friotioo 
l>ad;  then  pull  the  ]>iston  down  with  a  jerk  and  it  will  start  the  insidtt  sleeve.  IJy  rt* 
tinning  this  operation  the  inside  works  can  be  removiMl.  Inputting  the  drill  ti^rbfr, 
when  the  inside  w<»rks  are  i)Ut  in  observe  that  the  u]»per  end  of  inside  shnrve  i»  fluh 
with  the  lower  end  of  rotating  pawl,  aud  that  the  back  ring  is  opitosite  to  the  liack 
set-screw.    Turn  tln^  set-screws  down  tirmly  and  replace  the  other  parts  Jis  liefore. 

SO^rVIEILLER'S   ROCK-DKILLINO  MACHINES. 

The  following:  notice  of  roek-driHiiiff  by  machinery  at  Mont  C^^uisis 
conipih^l  from  the  report  l)y  Messrs.  CJeyler  and  d'Aliguy.  It  is  gen- 
erally known  that  these  machines  are  worked  by  compresseil  air: 

On  the  Italian  side  of  the  Alps,  at  Bardonneche,  (the  Piedniout  en- 
trance,) the  air  comi»ressors  are  a  kind  of  hydraulic  ram,  the  vsilvesof 
which  are  arranged  in  snch  a  way  that,  at  each  lift  of  the  valve  admit- 
ting wat^^r,  a  certain  cpiantity  of  air,  at  a  pressure  of  A\e  atmosphereai 
is  forced  into  a  reservoir  10  metres  lonjjf  and  17  cnbic  metres  capacity. 

The  air  compressors  at  ^lodane  (north  side)  are  composed  of  a  hori- 
zontal cylinder  full  of  water,  in  which  a  ])iston  works,  and  of  two  verti- 
cal cylinders  rec(Mving  the  air,  and  providetl  with  valves  in  their  upper 
part.  By  the  motion  of  the  piston  a  quantity  of  air,  equal  to  that  of 
water  displaced  by  the  movement,  is  iiitroduce^l  and  exi>elled  at  earfi 
stroke.  The  air  is  conducted  to  the  boring  mm^hine  by  cast-iron  pii)ea 
of  0»".20.  It  has  been  ascertained  that  the  loss  due  to  friction  is  alwat 
one-tenth  of  an  atmosphere. 

The  boring  machines  of  Mr.  Sommeiller  are  essentially  composed  of 
a  cylinder  in  which  the  compressed  air  works.  The  piston  rod  traverse* 
tiie  heads  of  this  cylindi^r,  and  carri(»s  on  one  side  a  screw  which  com- 
mands the  distributer.  A  machine  similar  to  a  steam-engine  commands 
the  slide  valve  of  this  distributer.  This  animgement  was  adopted  ina* 
much  as  the  stroke  of  the  ])iston  woich  carries  the  drill  varies  withtbe 
hardness  of  the  rock  and  the  p<»sit ion  of  the  drill  in  the  hole,  and  no 
reliam;e  could  be  placed  upon  the  introduction  of  the  compressed  air  by 
means  of  the  percussion  alone. 

The  whole  apparatus  weighs  20<^  kilogrammes.  It  rest«  upon  a  fhiine 
open  in  the  center ;  the  sides  are  0»".03  wide  by  0™.05  high,  and  O".09 
apart ;  their  length  is  2n'.70.    They  are  cut  uik>u  their  inside  iiEices  witk 
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i  screw  thread,  in  which  a  screw  moves,  and  the  edge  of  their  lower 
lees  is  cat  with  rack  teeth,  in  which  a  pawl  works. 

Hie  cylinder  of  the  distributing  macliiue  is  0^.06  in  diameter.  The 
toke  of  the  piston  is  Oi".10.  It  is  famished  with  a  connecting  rod  and 
crank,  and  b^  means  of  gearing  gives  a  rotary  movement  to  a  square 
cm,  npon  which  is  fixed,  first,  a  pawl,  which  advances  tooth  by  tooth 
ratchet  wheel  provided  with  sixteen  teeth,  and  fixed  invariably  on  the 
Rdongation  of  the  piston  rod  in  such  manner  that,  after  sixteen  blows 
r  the  drill,  the  ratchet,  the  piston,  and  the  drill  have  made  a  complete 
sfolntiou:  second,  a  plate  furnished  with  a  cam  which  moves  the  slide 
id,  and  if  we  supi>ose  that  the  slide  valve,  pushed  by  this  cam,  ad- 
BDces  and  stops  the  aperture  for  admission,  the  air  which  acts  escapes 
inmgh  the  opening  which  communicates  with  the  atmosphere  by  the 
oDow  passage  in  the  slide  valve,  and  the  piston  is  ciirried  to  its  orig- 
ud  position  by  the  constant  pressure  which  is  exerted  on  its  front  face. 
Lt  this  instance  the  valve,  abandoned  by  the  cam,  is  pushed  back  sud- 
«dy  to  its  initial  position,  by  the  diftereuce  of  pressure  which  is  exerted 
pon  the  two  faces,  and  thus  opens  the  inlet  port. 

The  diameter  of  the  piston  of  the  boring  machine  is  0°^.06 ;  its  stroke, 
■•20;  and  it  gives  200  blow^s  per  minute.  This  machine  is  siugle-act- 
Bg.  The  comi>ressed  air  enters  by  the  opening  in  constant  communi- 
■tion  by  the  conduit  with  the  front  part  of  tbe  cylinder ;  when  the 
oston  is  at  the  end  of  the  stroke,  the  slide  opens  the  inlet  port,  and 
he  piston  only  advances  in  consequence  of  the  difference  of  the  pres- 
we  of  air  on  its  back  face  fitted  with  a  slender  rod,  and  on  its  inter- 
lal  &ce,  of  which  the  area  is  reduced  by  the  large  shaft  of  the  tool-ear- 
ier.  The  impulsive  force  upon  the  piston  is,  for  some  of  these  machines. 
15  kilogrammes,  and  for  others,  150  kilogrammes. 

We  have  before  explained  how  the  drill  is  made  to  rotate.  It  remains 
OBhow  how  it  is  made  to  advance,  and  how  it  can  be  rapidly  taken  out 
iicase  of  need.  If  the  screw,  constantly  geared  into  its  nut  formed  by 
ihe  internal  filleted  faces  of  the  b^s,  were  fixed  permanently  upon  the 
Aift,  it  would  follow  that  in  each  rotation  of  the  drill  it  would  advance 
fc  blinder  by  a  length  equal  to  the  pitch  of  the  thread ;  but  it  should, 
)B  the  contrary,  only  advance  at  the  same  speed  that  the  drill  enters 
fck  rock ;  therefore  the  screw  works  loosely  upon  the  shaft,  and  only 
BWDS  when  a  clutch  box  catches  it,  this  clutch  being  continually  pushed 
by  the  action  of  a  spiral  spring,  which  is  retained  by  a  rod  connected 
■nth  the  clutch,  and  carrving  at  its  front  extremity — 

L  A  fork,  the  teeth  of  which  rest  against  those  of  the  rack  on  the 
Uwer  part  of  the  bed  plate. 
2.  A  prolongation  terminated  by  a  semicircular  appendage. 
If  we  now  suppose  that  the  piston  is  reaching  the  end  of  its  stroke, 
•ith  the  drill  scarcely  touching  the  bottom  of  the  hole,  a  tappet  fixed 
^NHi  the  shaft  of  the  tool-caiTier  strikes  the  above-mentioned  ap]iend- 
HUt  forces  it  to  drop,  and  detaches  the  tooth  from  the  rack.  Then  the 
^teh  box,  impelled  by  the  spring,  catches  and  turns  the  screw,  and  tht^ 
MkiDg  cylinder  advances  till  the  fork  is  caught  by  the  following  tooth 
^  the  rack,  and  thus  disengages  the  clutch. 

It  may  he  conceded  that  Mr.  Sommeiller  has  constructed  an  inge- 
Hiom  machine  which  fulfills  the  following  conditions : 
1*  It  strikes  hard  and  rapid  blows  upon  the  rock. 
2.  It  transmits  a  self-acting  rotary  motion  to  the  drill,  required  to 
iKvent  it  from  becoming  fixed  in  the  hole. 
3>  It  imparts  also  a  i)rogressive,  self-acting,  and  regular  advance  to 

tte  drill  as  the  hole  deeiiens  in  working. 

H.  Ex.  Doc  207 33 
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4.  And  lastly,  it  can  be  rapidly  drawn  back  to  change  the  took. 

The  tool  i  a  drill,  with  the  cutting-edge  in  the  form  of  a  Z.  It  id 
a  hole  of  0^.09  and  0™.04  in  diameter:  but  in  the  first  case  it  ii 
nished  for  0°^.20  behind  its  head,  with  a  Dulge  which  trims  or  ream 
holes  to  full  size.  The  stroke  of  the  machine  is  but  0>n.80,  bat  it 
make  a  hole  to  a  depth  of  0°^.90,  by  reason  of  the  length  of  the  d 
which  vary  from  0"*.50  to  2™. 

The  apparatus  placed  before  the  breast  of  the  gallery  to  be  atta 
carries  8  drills,  which  cover  a  section  4  metres  wide  by  3  metres! 
equal  to  an  area  of  12  square  metres.  Eighty  holes  are  bored,  G  of  ( 
and  74  of  0™.04  diameter,  and  0™.90  deep.  The  daily  work  haa  xi 
evidently  according  to  the  hardness  of  the  rock.  In  March,  18( 
was  1°*.10  in  twenty-four  hours ;  in  April,  1™.40,  and  in  some  parts  ol 
strata  even  2™.50 ;  but  when  the  bank  of  quartz  was  met,  which  wu 
metres  thick,  the  advance  was  hardly  0^.50  per  day. 

During  the  month  of  March,  1863,  it  was  shown  that  each  expk 
of  0°^.70  to  0™.80  required  six  hours  for  boring  the  holes,  and  fonrhi 
for  the  miners  carrjiiig  away  the  rubbish. 

The  staff  employed  tor  the  boring  of  the  holes  during  twenty-four  h 
was  as  follows : 

Two  shifts 

Miners 

Laborers  for  taking  away  the  debris 

Superintendents 

Total 

The  compressors  required 

Total 

In  1863  for  8  machines  working  there  were  60  in  the  shop.  Inl 
when  the  work  was  carried  on  both  from  the  French  and  Italian  8 
the  number  of  machines  working  was  16,  and  of  those  in  the  sIh^ 
repairs  200. 

In  1863,  for  repairing  8  x>erforators  working  in  a  coarse  sandstone,  I 
(>  gros  grainSj)  the  staff  attached  to  the  workshops  consisted  of  24ii 

In  1867  the  number  was  much  greater,  but  exact  information  o( 
not  be  obtained.  The  work  had,  however,  been  offered  to  a  comp 
at  6,000  francs  per  running  metre,  the  company  taking  all  the  appan 
and  agreeing  to  repair  the  tools  and  clear  away  the  debris.  This 
refused,  although  the  price  was  equal  to  500  fhincs  per  cubic  mc 
The  enormous  shocks  which  the  machine  was  subjected  to  obliged  ti 
to  change  the  iron  beds  for  Knipp  steel  ones ;  the  springs  often  Im 
and  the  drills  did  not  advance  0°^.20  or  0°^.30  without  requiring  reps 

boring's  drillino  machine. 

Mr.  Doring,  of  Euhrort,  in  Westphalia,  has  constmcted  a  driD 
machine  that  has  been  used  to  great  advantage  in  the  zinc  mineflof 
Vieille  Montague  Company  at  Moresnet,  near  Aix-la-Chapelle.  Tli 
rector  of  these  mines  stated  in  1867  that  11  of  these  machines,  M 
them  of  a  recent  construction,  had  been  in  actual  use  there,  and  t 
in  one  of  the  levels,  where  the  rock  was  a  very  hard  qoartsooe  dokNii 
they  had  made  an  advance  of  3  metres  in  14  days,  where  by  handdml 
1  ^  metres  only  covild.  be  «i<shie ved.   Sometimes  the  machine  could  adm 
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L  metres  in  that  time^  and  with  only  2  men  instead  of  6.  A  six  horse- 
Mvwer  engine  is  required  to  work  2  macliines;  the  air  is  compressed  to 
[^  atmospheres.  Por  one  working  machine  it  requires  2  in  reserve. 
Die  speed  per  minute  is  0°^.03,  including  replacing  the  drills.  Each 
Mil  will  not  bore  more  than  Q°^.20  to  0°>.30  without  being  replaced.  Its 
weed  of  advance  at  Vieille  Montague  over  ordinary  borers  may  be  con- 
Mered  to  have  been  treble  in  hard  rock,  but  ouly  double  in  soft  rock. 

This  apparatus  of  Doriug  weighs  45  kilogrammes,  and  constitutes  the 
kioreri  properly  so  called.  It  is  erected  upon  a  special  carriage,  which 
rifews  any  direction  to  be  given  to  the  drill  that  is  desired.  The 
■Kssore  of  the  air  varies  from  ^  of  an  atmosphere  to  1^.  This  machine 
m  eomposed  of  a  cylinder  0°^.400  in  diameter,  and  0i°.300  long.  In  this 
ngrliiider  a  piston  moves,  to  which  is  fixed  tlie  stem  of  the  drill.  The 
Bompressed  air  is  distributed  by  means  of  a  slide  valve,  and,  after  acting 
bedy,  escapes  into  the  air.  Two  ratchet  wheels,  furnished  with  dogs, 
lie  placed  at  the  back  of  the  cylinder,  and  are  put  in  action  by  the 

C longed  rod  of  the  piston  by  means  of  a  fork  which  commands  the 
[s.  One  of  the  mtchet  wheels  serves  to  give  to  the  drill  a  rotary 
Movement  on  its  axis;  the  other  ratchet,  which  is  nearest  to  the  cylin- 
der, by  me^ns  of  a  toothed  wheel  advances  the  tool  upon  the  support. 
ISie  arrangement  is  such  that  the  drill  advances  only  when  the  piston 
Ims  run  its  stroke.  A  jet  of  water  is  constantly  thrown  into  the  hole 
■or  the  removal  of  the  d^^bris.  The  drill  most  used  is  pointed  In  the 
hrm  of  the  letter  Z ;  and  it  is  found  that  when  worked  in  the  machine 
Ife  does  not  blunt  as  rapidly  as  when  worked  by  hand. 

Mr.  Doring  has  put  his  machines  into  ox>eration  in  a  very  deep  mine— 
Qie  Tincroft,  in  Cornwall — where  the  rock  is  the  hardest  in  that  country^ 
d  one  is  to  be  introduced  at  the  Dolcoath  mine.    It  is  represented 
making  good  headway  in  the  hard  rock  of  the  Tincroft. 

BEBGSTBOM'S  BBILLINa  MACHINE. 

Bergstrom's  drilling  machine  originated  in  Sweden,  and  has  been  in 
there  at  the  Persberg  mine.  A  machine  exhibited  at  Paris  in  1867 
\  said  to  have  worked  for  700  days  under  ground,  and  to  have  bored 
b  the  aggregate  1,000  metres.  Upon  hard  granite,  in  trials  with  the 
AOl^  it  bored  2  metres  in  1  hour.  The  drill  is  imi)elled  by  conix)ressed 
iHbf  m  a  cylinder  similar  to  that  of  Doring's  machine,  but  without  an 
Mtomatic  advance  movement.  It  gives  from  300  to  400  blows  per  min- 
Me,  and  the  diameter  of  the  drills  varies  from  0°*.01d  to  0^.025.  The 
^Mght  of  the  whole  apparatus  is  only  120  pounds,  and  it  is  supported 
l^on  a  steel  bar,  which  must  be  fixed  in  a  direction  parallel  to  that  of 
Cm  intended  bore-hole.  The  cylinder  is  made  to  tmvel  along  this  bar. 
It  may  here  be  mentioned  that  in  1856  Karl  Schumann,  of  Freiberg, 
fODy,  constructed  a  boring  machine,  to  which  those  above  described 
'  the  drill  of  General  Haupt  are  similar  in  some  respects. 

HAUPT^S  DRILL. 

;  •  This  percussion  borer  difiTers  essentially  in  its  construction  from  those 
Alcribed.  It  works  by  means  of  steam.  The  drill  passes  down  a  hoi- 
^•t  piston  rod.  to  which  it  is  fixed  by  the  extremity  which  is  before  the 
^OtkmBML  Tne  reciprocating  movement  is  communicated  directly 
9^ the  diill|  and  by  a  special  arrangement  of  the  slide  valve  the 
MEodaction  of  the  steam  into  the  cylinder  is  avoided  until  the  piston 
'M  anived  at  the  end  of  its  forward  stroke. 
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Tbe  force  of  the  blow  of  the  drill  upon  the  rock  dei>end8  on 
pressure  of  the  steam  upon  the  piston.  It  will  be  observed,  hei 
that  the  useful  effect  of  the  drill  depends  much  more  upon  the  m 
of  the  piston  and  tlie  pressure  of  the  steam,  than  on  the  length  of 
stroke  of  the  piston,  and  that  the  consumption  is  proportioned  to 
last  dimension.  The  length  of  the  stroke  of  the  piston  is  (P.102,  am 
number  of  blows  per  minute  is  375. 

The  movement  of  rotation  is  given  to  the  drill  in  the  following  i 
The  box  in  which  the  shaft  of  the  drill  is  held,  and  which  turns  wit 
carries  a  ratchet  wheel  on  one  part  of  its  circumference,  and  an 
this  wheel  is  a  ring  furnished  with  a  pawl,  which  catches  in  the  teet 
the  ratchet  wheel.  This  ring  also  carries  a  projecting  tapi)ot,  w 
passes  in  an  inclined  groove  left  in  the  outer  envelope  of  .slieet 
which  surrounds  the  steam  cylinder.  The  tapi>et  participates  in 
movement  of  the  piston  and  drill,  and  by  sliding  in  the  inclined  gn 
turns  a  screw  with  which  it  is  combined,  and  by  means  of  the  i 
gives  the  ratchet  wheel  and  the  drill  a  rotary  motion. 

This  arrangement  would  be  insufficient  alone,  since  the  tappet  i 
iDg  in  both  directions  in  the  groove  destroys,  to  a  certain  extent,  doi 
the  forward  stroke,  the  useful  effect  produced  during  the  back  str 
To  obviate  this  imperfection,  and  to  maintain  the  rotation  transmii 
to  the  drill,  there  is  a  second  ratchet  wheel  placed  at  the  front  eni 
the  box  that  carries  the  drill.  A  steel  spindle  placed  in  a  recess  fim 
by  the  cylinder  jacket  locks  into  the  teeth  of  this  second  ratchet  wh 
so  that  the  movement  of  rotation  only  takes  place  one  way.  The  1 
ratchet  wheel  allows  the  tninsmission  of  the  rotating  movement  to 
tool ;  the  second  forces  this  movement  to  be  always  effected  one  wai 

Mr.  Uaupt  has  contrived  a  special  arrangement  which  causes 
drill  to  always  strike  upon  the  rock  with  the  same  force,  and  to  vaiy 
advance  according  to  the  hardness  of  the  rock.  If  the  drill  is  puti 
the  drill-carrier  in  such  manner  that  at  any  given  time  the  motioi 
this  latter  can  be  suddenly  arrested  while  the  tool  itself  continues 
move,  it  is  clear  that  each  stoppage  of  the  tool-carrier  will  be  folloi 
by  an  advance  of  the  tool ;  but  a.s  this  stoppage  would  dimiuisli 
force  of  the  blow  upon  the  bottom  of  the  hole,  it  is  only  allowed  to  t 
pla<^e  at  intervals. 

Mr.  Ilaupt  estimates  that  three  horse-power  is  required  for  c 
*borer,  and  that  the  rate  of  progress  in  rocks  of  ordinar}'  hardnea 
0".'.05  per  minute. 

BEAUMONT  AND  LOCOCK'S  DBILLIKO  ENGINE. 

This  machine  is  worked  by  compressed  air ;  its  object  is  to  piew 
gallery  of  two  metres  diameter  entirely  by  the  machine,  aided  by  pow 
for  disengaging  the  core  of  rock  which  is  left  in  the  middle  of  the 
nular  trench  cut  by  the  drills. 

This  machine  is  composed  of  a  cast-iron  plate  which  carries  cm 
circumference  thiity-six  drills  made  of  cast  steel,  and  in  it«  cente 
similar  drill.  The  diameter  of  the  plate  is  about  two  metres,  and 
the  same  as  that  of  the  gallery  to  be  driven.  It  is  fixed  on  a  boD 
iron  shaft,  about  two-thirds  of  it^  length  being  a  piston,  which  mxfi 
in  a  cylinder. 

The  stroke  of  the  piston  is  about  0°'.dO.  A  slide  valve  introdtt 
.the  air  (compressed  to  two  atmospheres)  to  each  face  of  the  piston,  fl 
^ives  it  an  alternate  movement  of  250  blows  per  minute.  A  von 
worked  by.  a.  special  mechanism,  turns  the  axle  with  the  drills  I7  oW 
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a  screw  wheel  combined  with  the  axle.  The  carriage  on  which  the 
iton  shaft  is  mounted  receives  a  forward  motion  by  a  special  ar- 
ngement.  The  water  which  is  thrown  into  the  groove  formed  by  the 
ills  enters  the  interior  of  the  shaft,  and  by  pipes  branched  upon  this 
to  is  conducted  to  the  circumference  of  the  plate. 
This  is  evidently  one  of  those  machines  that  cannot  long  withstand 
e  extreme  violence  of  the  impact  essential  to  rapid  drilling.  If  it  is 
most  imi)ossible  to  construct  a  machine  with  one  drill  that  will  work 

K  enough  without  repairs  to  make  it*an  economical  success  compared 
hand  labor,  how  much  can  we  expect  from  an  engine  armed  with 
irty-seven  drills,  all  rigidly  attached  to  one  piston  f 

foed's  drilling  machine. 

A  power-drilling  machine  has  been  constructed  and  put  into  opera- 
VQ  in  one  of  the  mines  at  Sandhurst,  Australia,  and  is  said  to  effect  a 
!ry  considerable  saving  over  the  ordinary  process  of  drilling  by  hand. 
J.  Joseph  Millin,  the  manager  of  the  Hustler's  Reef  Company,  states 
iftt  drilling  in  ground  that  would  cost  fprty  shillings  per  foot  with 
Hid  labor  can  be  wrought  with  the  machine  for  thirty  shillings  5  or,  if 
iUi  hand  labor  at  sixty  or  eighty  shillings,  with  the  machine  for  forty 
lOlings.  The  harder  the  ground  the  greater  tbe  saving.  The  machine 
spears,  from  the  description  given,  to  be  similar  in  construction  to  the 
uleigh  drill.  The  constructor,  Mr.  E.  G.  Ford,  of  Sandhurst,  de- 
wibes  the  driU  as  follows : 

In  Ford*8  rock-boring  machine  the  motion  of  the  rock-boring  tool  is  reciprocating, 
id  the  motive  power  is  compressed  air  or  steam,  at  a  pressure  of  sixty  pounds  per 
pare  inch,  acting  on  a  piston  in  a  cylinder.  It  presses  constantly  on  a  small  annohir 
in  lh>nt  of  the  piston^  and  intcrmittingly  on  the  whole  area  of  the  ba^k  (»f  the 
i ;  a  percussive  action  is  thus  given  by  the  borer  carrie<l  by  the  piston  rod.  The 
for  the  alternate  admission  of  the  compressed  air  behind  the  piston,  and  for  the 
nt,  are  opened  and  closed  by  a  valve  worked  by  a  smaU  piston,  thus  securing  the 
dl  prasnre  on  the  back  of  the  piston,  and  giving  a  free  blow  and  a  clear  exhaust  for 
n  letiim  stroke. 

Ibe  air-ports  and  the  movement  of  the  valve  are  so  arranged  that  the  piston  cannot 
iDeo  the  nt>nt  and  back  of  the  cylinder.  The  rotation  of  the  boring  tool  is  self-acting, 
li  it  caused  by  the  piston  rod  working  a  ratchet  and  click  round  a  cylinder  attacheil 
I  the  front  of  the  working  cylinder,  and  as  the  piston  reciprocates  it  carries  itself 
md  the  cylinder  and  makes  a  complete  revolution  every  twenty-one  blows,  by  which 
MBS  the  machine  bores  a  perfectly  round  hole,  and  the  driU  cannot  move  mure  or  less 
hn  a  twenty-first  part  of  a  revolution  at  each  stroke.  The  feed  is  self-advancing  and 
alMUastable  and  variable,  feeding  with  precision  as  fast  as  the  tool  has  power  to 
netrate  the  rock,  but  no  faster,  varying  its  feed  in  the  same  hole  with  the  varying 
■fdnew  of  the  rock  or  sharpness  of  the  tool.  This  is  effected  by  the  working  cylinder 
dng  provided  with  an  exterior  cylinder  in  which  it  can  slide,  and  the  compressed  air 
leoDstantlv  tending  to  propel  the  working  cylinder  forward,  but  is  retained  by  a 
■tv,  whicn  is  prevented  from  turning  by  a  pawl,  which  the  piston  strikes  when  it 
■kta  a  lioll  stroke,  thus  releasing  the  screw  and  i>ermitting  the  working  cylinder  to 
ivmoe  forward  as  the  hole  increases  in  depth. 

Aa  ordinary  drill  is  used ;  the  only  alteration  required  is  the  head,  which  is  made  to 
t  the  machine.  The  drills  can  be  made  to  bore  holes  from  three-quarters  of  an  inch 
•  two  inches  in  diameter.  The  weight  of  the  blow  struck  by  the  machine  can  be 
^ried  from  1  pound  to  510  pounds,  and  the  number  of  blows  from  20  to  600  i>er  miuute, 
V  the  attendant  simply  moving  tne  handle  of  a  small  air-cock. 

Ihe  aur-compressor  used  at  this  mine  with  Ford's  machine  is  very 
tf^ile,  consisting  of  a  cylinder  nine  inches  in  diameter,  bent  like  tbe 
•tter  XJ,  with  a  piston  working  in  one  leg  only,  the  other  being  filled 
Mk  water.  The  piston  has  a  stroke  of  two  feet,  and  as  it  moves  up 
M  down  in  one  leg  the  water  rises  and  falls  in  the  other,  thus  making 
'teUe-acting.  GHie  piston  works  through  a  stufiing-box  at  the  bottom, 
^  flie  inlet  and  outlet  valves  are  placed  at  the  top.    A  small  supply 
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of  ?»tcr  i8  admitted  at  the  iolet  valve  with  each  Btroke,  and  ia  tbro 
into  the  receiver  at  each  return  stroke,  thus  cirenlatiDg  throngh  I 
apparatus,  aud  carrying  off  the  heat  given  out  by  the  air  wUeo  eg 
pressed.  An  old  boiler  is  used  as  the  receiver,  and  the  compressed 
is  conveyed  to  the  drilling  machine  in  iron  gas-piping. 

LESCHOT'S  ANNULAR  DIAMOND  DBILL. 


Diamond  Drill  for  tCBtiag  o: 

The  drills  about  to  be  described  work  upon  ao  entireily  diffiarent  pii^ 
)Ie  from  those  noticed  iu  the  preceding  pagea.    The  latter  are  all  of  tb 
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lass  of  percussion  drills,  and  cut  by  the  force  of  the  blow  concentrated 
t  the  point  of  the  driU.  The  diamond  drill,  on  the  contrary,  is  not 
jBed  percussively,  but  by  virtue  of  its  extreme  hardness  it  is  made  to 
at  away  the  rock  by  contact  and  pressure.  The  drill  is  pressed 
xmly,  and  is  rapidly  rotated  against  the  rock  to  be  bored. 

The  application  of  rough  black  diamonds  to  boring  and  cutting  into 
ocks  was  made  in  1860,  by  Mr.  Eodolphe  Leschot,  a  civil  engineer  re- 
idiug  in  Paris^  and  formerly  a  student  in  the  £cole  Centrale.  He  found 
^y  ex[>erimenting  that  such  diamonds,  firmly  set  in  the  end  of  an  iron  or 
tieel  tube  or  cylinder,  could  be  made  to  bore  holes  in  rock  to  great  depths 
nd  with  a  rapidity  before  unknown. 

A  short  section  of  a  cylinder  of  soft  steel  is  used  for  the  purpose.  It 
aries  from  one  to  three  or  more  inches  in  diameter,  according  to  the 
Lze  of  the  hole  to  be  drilled,  and  is  only  about  one-quarter  of  an  inch 
bick.  Cavities  are  drilled  in  the  end  of  the  cylinder,  and  into  these 
avities  black  diamonds  of  the  common  or  bort  variety  are  firmly  set, 
»3  hammering  up  the  soft  metal  around  them.  They  are  allowed  to 
^xt>ject  about  half  a  millimetre  in  front  and  slightly  beyond  the  outer 
nd  inner  surface  of  the  cylinder  or  ring.  This  ring  is  secured  by  means 
fa  bayonet  joint  or  screw  thread  upon  the  end  of  a  long  hollow  rod  or 
Jill  bar,  to  which  a  rapid  rotation  is  given.  By  pressing  or  feeding  this 
evolving  diamond-mounted  ring  against  the  rock  to  be  cut,  and  at  the 
amc  time  supplying  it  freely  with  cold  water,  the  rock,  whether  of  soft 
V  hard  materials,  of  clay,  slate,  or  of  flint,  is  rapidly  worn  away,  and  an 
amalcir  cutting  results,  leaving  a  central  core  of  rock,  which  passes 
nto  the  center  of  the  drill  and  drill  holder,  and  may  be  broken  out  when 
be  drill  is  withdrawn,  thus  leaving  a  truly  cylindiical  hole  with  smooth 
ides. 

The  rapidity  with  which  this  apparently  delicate  ring  cuts  its  way 
nto  the  hardest  syenite,  quartz,  or  granite  is  surprising.  The  first  ex- 
^rimcnts  showed  that  two  men  with  a  machine  like  an  ordinary  feed 
Lrill  could  bore  0™.025  in  depth  per  hour.  The  cylindrical  core  left  in 
fce  center  was  0°.031  in  diameter  and  the  annular  groove  0°*.04,*i  in 
Liameter;  consequently  the  part  cutout  was  equal  to  a  cylinder  0™.012 
liick.  But  this  method  of  feeding  or  advancing  the  drill  was  clearly 
"«rj'  defective,  no  allowance  being  made  for  the  varying  hardness  of 
lie  rock.  Since  that  time  very  great  imi)rovements  in  the  way  of  mount- 
xi{r,  oi)erating,  and  feeding  the  drills  have  been  made. 

The  wood-cut  represents  the  drill  and  its  mounting,  as  manufoctured 
>yMessi*8.  Sevenince  &  Ilolt,  the  assignees  of  the  patent  for  the 
uuitod  States.  This  form  is  knowni  as  the  "testing  or  prospecting 
Irili,"  and  it  is  designed  chiefly  for  testing  the  character  and  value  of 
■^neral  dei)osits,  although  it  is  adapted  to  a  variety  of  other  work,  such 
^drilliug  holes  in  quarries  for  blasting,  and  lor  well-boring. 

'tconsiiits  of  a  small,  upright  boiler^  to  one  side  of  ivbicli  is  firmly  1>oltod  the  cast- 
^  tVaiiie  which  supportH  tho  eu^iiic  and  swivel,  drill-head,  gears,  and  screw  shaft,  as 
****»  in  the  enf^ravin^.  Tho  engine — an  oscillator  of  from  five  to  seven  horse  power — 
'*liuwn  at  A.  B  is  the  screw  shaft  with  drill  passing  through  it.  This  shaft  is  made 
'^  V*lrA"li<^  pipe  from  five  to  seven  feet  in  length,  with  a  coarse  thread  cut  on  the 
^Uiilv.  This  threa<l,  a  portion  of  which  is  shown  in  the  cut,  runs  tho  entire  length 
,  Uie  «haft,  which  also  carries  a  splino  by  which  it  is  feathered  to  its  upper  sleeve-gear. 
**•  gear  is  double,  and  counectii  by  its  lower  teeth  with  tho  beveleu  driving-ge.ir, 
^  by  its  upper  teeth  with  the  releaae-cear  (E.)  This  release-gear  is  feathered  to 
^  ferd  shaft,  (F,)at  the  bottom  of  which  is  a  frictional  gear  fitting  tho  lower  gear  on 
1^  acTVtw  shah,  which  has  one  or  more  teeth  less  than  the  frictional  gear,  whereby  a 
■erential  feed  is  produced.  This  frictional  gear  is  attached  to  bottom  of  Teed  shaft 
)  by  a  frictiou  Dut.  thns  producing  a  combineil  differential  and  frictional  feoil  which 
Him  the  drill  perfectly  sensitive  to  the  character  of  tho  rock  through  which  it  is 
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passing,  and  maintains  a  nnifonn  pressure  upon  the  same.    The  severe  and  sndda 
strain  upon  the  cutting  jK>ints  incidental  to  drilling  through  soft  into  hanl  rork  vitbi 
positive  feed  is  thus  aToide<l.    The  drill  proper  (passing  through  the  screw  shaft  R)  nm- 
sists  of  a  tubular  bar,  made  oflap- weld  pipe,  with  a  8t«el  bit  or  ooring-head  (I))  wrpinri 
on  to  ouo  cud.    This  bit  is  a  steel  thimble  about  four  inches  in  length,  having  thrf'f'  mvi 
of  blai'k  diamonds  in  their  natural  rough  stat«  firmly  imbedded  therein,  so  that  rbf 
edges  of  those  in  one  row  project  fon^'ard  from  its  face,  while  the  edges  of  those  ia  i> 
other  two  rows  project  from  the  outer  and  inner  peripheries  respectively.    Thi»  liii. 
monds  uf  the  first-mentioned  row  cut  the  path  of  the  drill  in  its  forward  ]*rr^:rf^ 
while  those  upon  the  outer  and  inner  periphery  of  the  tool  enlarge  the  cavity  aroiat 
the  same,  and  admit  the  free  ingress  and  egress  of  the  water  as  hereafter  di^'nl^  ; 
As  the  drill  passes  into  the  rock,  cutting  an  annular  channel,  that  portion  of  .^rnni'  •>:• 
circled  by  this  channel  is  of  course  undisturbed,  and  passes  up  into  the  drill  in  Tlicf>n 
of  a  solid  cylinder.    This  core  is  drawn  out  with  the  drill  in  sections  Minctiiiii'tof 
from  8  to  10  feet  in  length. 

The  sides  of  the  hollow  bit  are  one-fourth  of  an  inch  thick,  and  the  diamomU  »f  tb« 
inner  row  project  about  one-eighth  of  an  inch,  so  that  the  core  or  cylinder  ppMhii  m]  It 
:i  two-inch  drill  (the  ordinary'  size  for  testing)  is  one  and  a  quarter  inches  in  dian:*  trr. 

Inside  the  bit  (D)  is  placed  a  self-adjusting  wedge  which  allows  the  con*  to  pa.«r.|i 
into  the  drill  without  hinderanc^,  but  which  impinges  upon  and  holds  it  fast  wJiki  tLf 
action  of  the  drill  is  reverst'd — thus  breaking  it  off  at  the  bottom  and  brinpng  it  to 
the  surface  when  the  drill  is  withdrawn. 

In  order  to  withdraw  the  drill  it  is  only  necessary  to  throw  out  the  releaw-gMr-.E) 
by  sliding  it  up  to  the  feed  shaft,  (F,)  to' which  it  is  feathered,  when  the  drill  unuvf 
with  the  same  motion  of  the  engine  which  carried  it  down,  but  with  a  velocity  *ixty 
times  greater ;  that  is,  the  speed  with  which  the  drill  leaves  the  rock,  hringine  tM 
core  with  it,  is  to  the  speed  with  which  it  penetrates  it  as  sixty  to  oue — the  reToiTiag 
virlocity  in  both  cases  being  the  same. 

Tlie  drill  rod  may  be  extended  to  any  desirable  length  by  simply  adding  fresh  mmi 
<if  pipe.  Common  gas-pipe,  or,  better,  lap-welded  iron  tube,  ia  found  to  serve  aoniii' 
bly  tor  this  purpose,  the  successive  lengths  being  quickly  coupled  together  bfa 
inside  coupling  four  inches  long,  with  a  hole  through  the  center  of  each  to  admit  tte 
water.  The  drill  is  held  firmly  in  its  place  by  the  chuck  (G)  at  the  bottiimof  tte 
screw  sh:ift. 

The  small  steam  pump  (C  C)  is  connected  by  rubber  hose  with  any  convenient  strm 
or  reservoir  of  water,  and  also  with  the  outer  end  of  the  drill  pipe  by  a  similar  hose 
having  a  swivel-joint,  as  shown  in  the  picture.  Through  this  hose  a  steady  btreamof 
water  is  forced  by  the  pum])  into  the  drill  from  which  it  escapes  between  the  diamond 
teeth  at  the  bottom  of  the  bit,  (D,)  and  passes  rapidly  out  of  the  hole  at  tho  sarfacenf 
the  rock,  carrying  away  all  the  grit  and  borings  produce*!  by  the  drill.  When*  watrf 
is  scarce  or  diilicult  of  access,  a  spout  is  laid  from  the  mouth  of  the  hole  to  the  tank  or 
reservoir  and  a  strainer  attached  to  the  connectinghose,  so  that  the  same  water  mar 
be  used  over  and  over  again  with  but  little  loss.    This  pump  also  supplies  the  holier. 

The  same  parties  mauiif^icturc  another  style  of  prospecting  drill, 
similar  in  its  construction  to  that  jast  described,  but  larger  and  mrtre 
powerful.  It  has  a  horizontal  tubular  boiler  3J  by  7  feet,  with  floei 
three  inches  in  diameter,  and  steam  capacity  equal  to  twelve  horse- 
power. The  engines  are  two  oscillators  of  43.inch  cylinder,  five-inck 
stroke,  and  both  attached  to  the  same  crank  shaft.  The  whole  is 
mounted  upon  wheels  so  as  to  bo  portable.  It  is  geared  to  run  vith 
twice  the  speed  of  the  first- described  machine.  Its  constraction  and 
^'eneral  appearance  is  shown  by  the  cut.  The  pumj)  P  and  water  hose 
H  fill  the  same  offices  as  those  in  the  upright  machine.  This  pattern  ii 
mounted  on  large  wheels  with  broad  felloes  for  easy  transportation  in 
rough  mining  districts,  and,  like  No.  1,  is  all  complete  in  itself. 

It  is  especially  adapted  to  well  boring,  draining,  and  prospecting,  and 
will  bore  holes  from  two  (2)  to  five  ^5)  inches  in  diameter,  as  desired, 
and  to  any  required  depth.    The  total  weight  is  about  5,800  pounds 

An  open  cut  or  quarry  drill  is  also  made.    It  is  similar  in  its  cob- 


per  minute,  and  drills  in  ordinary  rock  at  the  rate  of  fifteen  to  tireotj 
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per  hour.    It  is  adapted  to  either  compressed  air  or  steam.    A  pow- 
1  plooger  pomp  is  represented  at  A. 


Severance  &■  Holt's  Portable  ProBpeoting  Drill. 

le  speed  of  boring  of  course  depends  npon  the  character  of  the  rock, 
ing  from  five  feet  per  hour  in  very  hard  rock  tx)  flft«en  feet  per  hour 
nestoue,  sand  rock,  and  shale.  The  rate  of  speed  in  drilliDg  appears 
!  limited  only  by  the  velocity  vith  which  it  is  possible  to  rotate  the 
It  is  claimed  that  with  one  thousand  revolntions  per  minute  the 
Mt  rock  may  be  drilled  from  eight  to  ten  feet  per  hour,  the  diamonds 
ng  only  the  ono-fonr-handredui  part  of  an  inch  at  each  revoIutioD, 
the  drill  thus  advancing  one  inch  for  every  four  hundred  revolutions, 
is  is  the  finest  or  slowest  "  feed,"  and  is  used  only  in  flint  or  rocks 
vatest  hardness ;  while  in  ordinary  rock  the  drill  is  fed  at  the  rate 
jee  hundred  revolutions  to  the  inch — the  diamonds,  of  course,  cut- 
the  ouc-three-Lundredth  part  of  an  inch  at  each  revolution ;  and  in 
lie,  sandstone,  &c.,  at  the  rate  of  an  inch  for  every  two  hundred  revo- 
BS.  The  pressure  of  the  bit  or  drill  head  against  the  rock  does  not 
Dd  npon  the  length  and  weight  of  the  drill  rod,  and  is  no  greater  at 
epth  of  a  hundred  feet  than  when  entering  the  rock  at  the  surface, 
e  variations  in  the  feed  are  effected  by  simply  changing  one  gear- 
I,  reqniring  less  than  five  minutes'  time.  The  same  machine  will 
boles  from  one  to  four  inches  in  diameter,  as  desired. 
a  diamond  t«eth  are  the  only  parts  of  the  tool  which  come  in  con- 
irith  the  Tocb,  and  their  hardness  is  sach  that  more  than  two  tbou- 
feet  have  been  drilled  by  the  same  points  with  but  little  apprecio- 
HU*.  The  oost  of  resetting  the  diamonds  bo  as  to  present  new 
■  is  very  digbt,  and  no  special  skill  is  required  for  the  operatiOD. 
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Other  repairs  arc  seldom  iiccdcd.  Tlie  (liauioDcls  rai}-  in  price  from  n 
to  seveu  dollars  i>er  cnrut,  gold.  Some  of  them  are  Ugbtrcolored,  tn* 
lucent  utoiiea,  uearly  uiic-qitarter  of  au  inch  in  diameter.  The  umiidf- 
umetur  of  bits  for  drilUiig  blast  holes  iu  mines  is  one  and  a  half  inch, 
cAiryiug  six  <liamonds. 


Open  Cnt  or  QmuTy  DrilL 


The  pecalior  shape  of  the  boring  bit  prevents  tlie  drill  ftom  ranniBf 
out  of  line ;  hence  the  hole  bored,  however  deep  it  may  be,  is  perftetlf 
straight  and  there  ia  no  friction  of  the  drill  against  the  rovk. 

The  manafacturers  have  made  another  boring  bead  of  similarW' 
stmction,  but  having  the  annular  opening  partially  closed  and  the  difr 
monda  so  arranged  as  to  bore  out  the  entire  hole  insteKd  of  prodnciil 
the  core.  This  tbrni  of  bit,  liowever,  ia  not  desirable,  ns  itreqaintf' 
more  power  to  drive  it,  consumes  niore  diamonds,  and  is  not  arailibli 
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boring  deep  holes  on  account  of  its  tendency  to  deviate  from  a  true 

rhe  annular  diamond  drill  lias  been  used  for  testing  the  nature  of  the 
ks  at  considerable  depths  in  many  places,  and  it  is  evidently  destined  to 
of  very  great  service  to  mining  industry.  Eock-cylinders  or  cores  have 
in  repeatedly  taken  out  from  a  depth  of  300  to  400  feet,  and  they  give 
erfect  record  of  the  succession  of  the  rock  deposits^  or  veins  passed 
oagh.  At  the  lead  mines  in  St.  Francis  County,  Missouri,  test  holes 
re  been  bored  at  several  points  from  sixty-five  to  one  hundred  and  fifty 
t  in  depth,  and  have  proved  the  existence  of  deposits  of  ore  not  before 
9wn«  At  the  Portland,  Gouneeticuty  sandstone  quarries^  test  hole  has 
in  bored  and  cores  obtained  to  a  depth  of  312  feet.  In  Essex  County, 
w  York,  the  drill  has  been  used  upon  the  ore-bed  of  Witherbees,  Sher- 
n  &  Co.,  and  gave  a  continuous  core  to  a  depth  of  340  feet  in  very  hard 
iky  and  in  the  compact  iron  ore^  thus  showing  the  nature  of  the  forma- 
D  to  that  depth.  In  Pennsylvania,  at  the  William  Penn  Colliery,  the 
U  has  been  used  to  prospect  for  the  "  Mammoth  Vein."  The  drills  were 
t  into  oi)eration  at  the  bottom  of  a  shaft  already  sunk  170  feet.  In  six 
ors  and  forty-seven  minute&  actual  running  time,  the  drill  penetrated 
an  additional  depth  of  104  feet  11  inches.  Of  this,  46  feet  and  1  inch 
A  through  slate  and  coal  alternating  and  mixed,  and  58  feet  10  inches 
rongh  anthracite  coal,  the  bed  dipping  at  about  45  degrees.  The 
erage  rate  of  boring  was  3.06  inches  per  minute  for  the  whole  depth, 
about  15^  feet  an  hour.    The  proprietors  write : 

Kt  ore  BAtiflfied  that  we  oonld  have  bored  thronj^h  hard  rock  at  tho  same  nnifonn 
e,  for  the  (date  bored  through  contains  ''  sulphur  ballB  "  of  the  size  of  a  goose  ogg,  aud 
Hard,  of  snlphuret  of  iron,  of  intense  hardness,  but  which  formed  no  mure  uerious 
itmctions  to  the  driU  than  the  conglomerate  rock.  With  the  exception  of  one  im- 
cfect  diamond,  we  could  not  perceive  the  least  effect  or  abrasion  on  the  surface  of  the 
rmonds,  even  with  a  magnifying  glass.  We  afterward  tried  the  same  macbine  for 
ting  blast  holes  in  the  coidat  bottom  of  shaft  with  equally  satisfactoiy  results.  The 
d  was  such  as  experienced  miners  could  driU  five  feet  per  hour  in  by  hand ;  tlio  ma- 
ins bored  it  at  tho  rate  of  twenty-two  inches  per  minutCi  to  tho  no  small  Burx>risc  of 
r  veteran  miners. 

It  is  found  to  work  well  upon  hard  trap  rock,  in  which  it  is  almost  ini- 
mible  to  drill  a  hole  of  uniform  size  with  hand  drills,  or  to  drill  more 
jm  about  ten  feet  in  depth.  In  this  rock,  upon  the  New  Haven  and 
'illimantic  railroad,  it  is  found  by  experience  that  where  only  from  8 
'  12  feet  of  drilling  could  be  made  by  hand  in  one  day  by  three  men, 
orking  by  the  foot,  a  machine  will  drill  from  30  to  30  feet.  Two  ma- 
liDes  are  used  and  they  give  holes  two  inches  in  diameter  and  uniform 
iioaghout  their  depth — from  18  to  30  feet.  It  is  found  very  advan- 
igeoas  to  drill  from  two  to  four  holes  and  to  explode  the  charges  in 
lem  gimoltaneously.  By  boring  five  holes  to  the  depth  of  the  gi-ade, 
id  exploding  tiie  charges  all  at  once  by  the  battery,  it  is  possible  to  re- 
jove  twenty-foar  feet  in  length  of  the  rock  in  the  cut  at  one  blast. 
Some  interesting  results  have  been  obtained  with  the  drill  in  subma- 
ne  boring  at  Hell  Gate.  The  reef  of  rock  to  be  removed  lies  from 
»dve  to  twenty  feet  below  the  surface  of  the  water  at  high  tide.  The 
idiine  was  so  place^l,  just  above  the  water,  upon  a  trestle-work  or 
iging,  that  the  drill  could  be  placed  in  contact  with  the  rock  twelve 
9t  below.  The  drill  i>enetrated  at  the  rate  of  G^  feet  per  hour,  and 
0  holes  32  feet  deep  and  2^  inches  in  diameter  were  drilled  in  a  short 
le.  Its  performance  at  that  place  hsis  given  great  satisfaction. 
Che  aanezed  figure  shows  the  construction  of  a  machine  for  drilling 
Bdnes  or  tunnels  varying  from  four  to  sixteen  feet  high.    It  is  ope- 
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rated  hj  stfiam  and  is  portable,  being  iiearly  balaiiced  apou  tbe  t 
wlieeU.    By  deprcsaiDg  the  haudle  H  it  can  be  truadled  about. 


Diamond  Drill  for  mfneSi 


drill,  is  attoched  by  liiiise-i>latcB  to  tlio  top  and  bottom  of  thfl  driviug  than  (F) 
maybe  ownnj:  to  the  nglit  or  Irfl,  ileHCribin);  a  Bemi-rircle.  This  p«nnit>  diillil 
Any  anf{1e  of  the  btirixoutal  arc  thus  diNicribed  without  moving  the  machine,  ud: 
lilacinu  tbu  dritl-rod  close  ii]i  to  the  siik  n-all  of  the  taunel.  The  ilrill-head  alMd 
up  and  down  this  niljiiBtable  frnnic  (F.F.)  nnd  cnnboBocmwlatany  point  noaji  t»k 
perpi'udicular  row  of  horizontal  holpx,  nitliont  iocarrinfc  more  thui  time  or  foni 
nted'delayinadiuetiDK  tbe  drill  to  each  HurceiiHive  hole. 

Tbe  dcul  itHelf  nrjth  its  fral-Kvara  iini!  nlidiac  gnidc  (0)  may  be  tnnieil  ronph 
round  by  Himply  loosening  a  uiit  on  tbo  back  of  the  Bwivcl  heotlao  that  the  puntd 
drill  shall  AcBciibe  a  vtiHicnl  circle,  at  any  anjjlo  of  nhicb  it  will  bore  eonally  wO 

Thu  two  uprights  (G  G)  an^  used  to  Biip|)ort  the  driTing  shaft,  (F.)  Thej  ■»■ 
of  common  hydraulic  pipe,  and  may  bo  luiigtbcned  or  shortened  at  pleaaure,  iccm 
to  the  heicht  of  tbo  tunnel.  The  dririuc  shaft  (F)  hM  a  aliding  Rear  BttseW 
feather  and  aptino  adjustable  at  any  position  lu  shown  iu  tbe  cut.  Tbs  alfdingh 
Just  beneath  this  gear  is  used  to  steady  tbo  driving  abaft.  Hotioii  is  commniiiMa 
this  shaft  by  means  of  the  goat  at  tbo  bottom,  (D.)  Tbehdlow  ft«iiwpMt*(BI) 
eetftmily  against  the  upper  wall  by  lueana  of  extenaioo  aoteirs  (NNlvbicaM 
run  np  two  or  thn^o  feet  if  desired.  The  engine,  water  uipontot,  feM-gcan  Hi: 
are  the  s-nme  as  iu  the  proHpvctinK  drill,  ami  the  mode  <rf^opN«tiMi  ia  BMentiiHr' 
sanie.  When  it  is  desiriHl  to  produce  holes  less  than  one  or  one  and  •  qnaitir  H 
diameter,  it  is  usual  to  sot  tbo  diamonds  so  as  to  out  out  all  the  rock,  but  othanriM' 


THE  MECHANICAL  APPLUNCES   OF  MIKING.  525 

nnlAT  bit  is  pnferable.  The  steam  or  compressed  air  is  brought  throueh  rabber  hose 
on  any  convenient  distance  and  introducea  into  the  engine  by  pipe,  (L.)  (M)  is  the 
banst  pipe.  This  driU  being  used  to  boro  short  holes,  maj  be  run  much  faster  than 
)  other,  900  revolutions  per  minute  being  a  fair  rate  of  speed.  The  feed  maybe 
ried  at  pleasure,  and  according  to  the  hardness  of  the  rock  from  90  to  340  revolutions 
r  inch,  which  gives  from  two  to  ten  inches  per  minute.  The  same  advantages  are 
med  by  friction  feed  in  this  drill  as  in  the  hurger  one. 

The  Leachot  drill  has  recently  been  introduced  in  California  and  is 
practical  operation  in  Colorado  Territory,  at  Clinton  Gulch,  in  a  tun- 
1  belonging  to  the  Consolidated  Bullion  and  Incas  Mining  Company. 
was  desired  to  prove  the  ground  in  advance  of  the  end  of  the  pros- 
cting  tunnel,  600  feet  long,  and  by  means  of  the  drill  a  hole  was  made 
7}  feet,  horizontally,  in  ^vance,  and  a  core  brought  out  so  as  to  show 
e  nature  of  the  rock  for  the  whole  distance.  The  machine  was  placed 
the  tunnel  600  feet  from  the  outer  air  and  was  moved  by  compressed 
r,  supplied  from  a  compressor  outside. 

At  Shenandoah,  Schuylkill  County,  Pennsylvania,  the  drill  has  bored 
hole  274  feet  deep,  through  shale,  sandstone,  and  coal,  at  the  rate  of 
Nn  20  to  25  feet  a  day,  including  the  time  occupied  in  taking  out  the 
le.  Where  it  is  not  essential  to  obtain  a  test  core,  a  much  more  rapid 
te  of  progress  may  be  attained. 

D£  LA  BOCHE-TOLLAY  AND  PEBBET'S  BOBINa  APPABATUS. 

In  France  considerable  attention  has  been  given  to  perfecting  ma- 
linery  for  supporting  in  the  proper  positions  and  giving  motion  to  the 
MDond  drill,  and  at  the  Paris  Universal  Exposition  of  1867  the  drill 
old  be  seen  daily  in  operation,  driven  by  water  power  and  boring 
lies  into  the  hardest  granite.  Tlie  motor  was  a  small  water-pressure 
igine,  contrived  by  Mr.  Perret,  of  Bordeaux.  This  consists  of  a  brass 
rUnder,  0°^.055  inside  diameter,  in  which  a  piston  works  back  and  forth 
f  the  alternate  pressure  of  the  water  on  the  faces.  The  length  of 
loke  was  0^.120,  and  the  motion  was  changed  from  reciprocating  to 
ituy  by  a  connecting  rod  and  crank.  It  was  run  with  water,  the 
msure  of  which  varied  from  3  to  9}  atmospheres ;  and  it  is  claimed  that 
Bder  the  maximum  pressure  from  47  to  57  per  cent,  of  the  theoretical 
het  was  realized. 

The  drill-bar  consists  of  a  six-sided  cast-steel  shaft^  1°'.45  long,  bored 
iioaghout  its  entire  length  with  a  hole  0^.016  in  diameter.  The  dia- 
nnd-armed  ring  is  mounted  upon  one  end  of  this  hollow  hexagonal 
rill-bar,  and  at  the  other  end  is  a  brass  piston,  0™.ll  in  diameter,  upon 
kich  the  water  is  allowed  to  press,  so  as  to  keep  the  ring  firmly  against 
le  bee  of  the  rock  to  be  bored.  This  pressure  is  varied  with  the  hard- 
M  of  the  rock.  A  pressure  of  eight  atmospheres  is  sufficient  for  hard 
Kks,  such  as  quartz  and  granite.  For  calcareous  rocks,  such  as  lime- 
bones  and  marbles,  five  or  six  atmospheres  is  sufficient.  The  tool  makes 
boat  200  revolutions  a  minute.  By  the  injection  of  water  through  the 
•Dow  drill-bar  the  powder  of  the  rock  is  washed  out  as  fast  as  formed 
■d  the  drill  is  kept  oool.  The  drill-bar  receives  its  motion  by  means  of 
md  gearing. 

Ihe  following  are  some  of  the  results  of  the  experiments  made  during 
ke  progress  of  the  Exposition.  The  pressure  ui)on  the  feeding  or  ad- 
ildng  piston,  forcing  the  drill  forward,  was  equal  to  eight  atmo- 
ihsreSy  and  the  speed  of  rotation  varied  from  200  to  280  revolutions  per 
itate.    The  rate  of  advance  was  as  follows : 

■olid  Mont  Cenis  quartz 0°».064  per  minute. 

Momm  porphyries 0°».042  per  minute. 


ciidlcnlties  have  Jisappearod.  We  Iiavo  examined  two  rings  which  were  ^ 
seven  montlis  at  the  £xi>osition,  and  which  have  perfectly  resisted.  We  b 
we  can  afTirin  that  in  a  hanl  stone  like  cranite,  a  ring  proi)«rly  worked  will 
to  ail  a^i^rcgate  depth  of  150  metres.  A  ring  for  honng  holes  0™.U36  diu 
ahont  1!>U  francs,  but  as  the  black  and  opaque  diamonds  used  in  its  oonsti 
ordinarily  employed  in  the  shape  of  dnst  for  polishing  transparent  diamon 
their  wear  during  the  act  of  perforation  is  very  slight,  they  can  bo  extractc 
socket  in  which  they  arc  set,  and  bo  returned  to  the  trade  with  a  depreciatJ 
tionate  only  to  the  diminution  of  weight.  The  diamonds  extracted  from  i 
ring  generally  ft^tch  from  seventy  to  eighty  francs — ^that  is  to  say,  aboat  < 
their  first  cost. 

It  i.s  the  opinion  of  Messrs.  Huet  and  Geyler,  vrlio,  with  Mr.  I 
rcpoited  upon  this  drilling  machine,  that  it  must,  iu  time,  snpe: 
X)ercu8sion  drills;  and  the^^  are  confident  that  it  could  be  used 
vantageously  to  replace  the  i)ercussiou  drills  at  Mont  Cenis. 
'  ■  mark: 

!  We  cannot  refrain  from  making  a  comparison  between  this  perforator  m 

employed  at  Mont  Cenis.    Its  solidity,  proved  by  seven  moutbr  work,  givei 
2  ance  that  twenty  to  twenty-two  of  these  perforators  would  be  sufficient  for 

f  of  both  galleries,  including  duplicates,  instead  of  at  least  two  hundred  w 

actually  existing.  Mr.  Sommeiller's  perforators  cost  the  same  as  those  of  ] 
La  Koche-Tollay  and  Perret.  The  statf  would  be  four  times  less,  for  one  mu 
attend  four  perforators ;  thus  four  men  instead  of  sixteen  would  suffice  fi 
fonr  hours  at  the  two  galleries. 

The  repairs  to  the  rings  require  neither  forges,  lathes,  nor  workshops;  andi 
viuced  that  a  workman  to  each  gallery  would  be  sufficient  for  the  repairs  of  i 
foratoi's.    We  have  stated  tluat  tlie  rate  of  advance  iu  the  Mont  Cenis  qoart2 ' 

Sor  minute,  under  a  prcHsnro  of  874  kilogrammes  on  the  propelling  piston :  1 
ole  0™.90  could  have  been  driven  in  10  minutes,  say  20,  and  as  each  perfora 
make  10  holes,  say  *J^  hours,  even^  doubling  tliis  time  for  preparing  the  work 
seen  that  five  stopes  can  be  done  in  two  days,  including  the  time  ror  blasting 
iug  away  the  debris,  which  is  equivalent  tx>  an  advance  of  2™.25  per  diem, 
barely  0"™.50,  the  actual  rate  of  advance. 

The  ai)paratu8  of  Messrs.  De  La  Koche-Tollay  and  Ferret  is  not  subject 
shock ;  the  pressure  is  exerted  on  the  rock  irrespective  of  the  speed  of  the 
such  pressure  can  be  regulated  as  may  be  desired ;  and  when  water  power  is  o 
which  is  generally  the  case  in  mines  and  tunnels,  the  motive  jiower  actc 
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them.  After  having  seen  the  operation  of  the  drills,  and  the  great 
riety  of  samplesof  cores  of  thehard  rocks,  sach  as  syenite,  granite,  trap, 
mpact  quartz,  magnetic  iron  ore,  marble,  &c.,  which  have  been  taken 
t  by  their  use,  and  after  reading  many  of  the  letters  from  various 
rtB  of  the  country,  giving  the  most  satisfactory  reports  of  the  opera- 
m  of  the  drill  in  prospecting  and  in  quarrying,  I  am  satisfied  that  it 
oold  be  commended  to  the  attention  of  miners  and  prospectors  every- 
lere,  as  one  of  the  greatest  aids  they  can  have  in  ascertaining  the 
tore  of  veins  and  beds  at  considerable  distances,  either  from  the  sur- 
De  or  from  the  deepest  or  remotest  points  reached  in  their  mines.  The 
ospective  value  of  many  mines  may,  by  means  of  this  drill,  be  very 
Mely  and  economically  ascertained.  It  may  be  made  of  immense  ser- 
oe  not  only  in  mine«  where  the  veins  are  pinched  and  of  doubtful  value. 
It  in  those  veins  that  have  always  been  of  good  size  and  value.  It 
Mdd,  for  example,  be  important  and  highly  satisfactory  to  ascertain 
htether  the  rich  vein  of  the  Eureka  Mine,  at  Grass  Valley,  California, 
ntinues  to  have  nearly  the  same  character  and  gold-bearing  value  for 
10  or  500  feet  below  the  present  workings.  The  shafts  and  prepara- 
IMI8  for  working  could  then  with  great  x)ropriety  be  projected  upon  a 
ale  commensurate  with  the  work  evidently  to  be  done.  So,  also,  in 
mpect  to  the  Amador  Mine,  Sutter  Creek,  the  Sierra  Buttes,  and  other 
Dtod  mines  of  California,  and  the  Comstock  lode  in  Nevada.  There  is 
t least  one  prominent  case  where  this  testing  drill  could  be  made  of 
nat  service— at  the  Princeton  vein,  on  the  Mariposa  Estate.  The 
hoot  of  ore  in  this  vein  plunges  at  an  angle  of  about  17^  to  the  south- 
nfey  and  has  been  worked  about  as  far  as  it  can  be  economically  in  that 
hection;  and  it  is  very  desirable  to  know  whether  the  shoot  continues 
ilh  the  same  inclination  and  richness  far  beyond  the  present  excava- 
ions.  If  it  does,  it  will  be  advisable  to  sink  another  shaft  to  intersect 
hit  part  of  the  lode.  A  test  hole  could  be  sunk  in  a  few  weeks  by 
Mans  of  this  drill,  and  a  core,  showing  the  thickness  and  nature  of  the 
^  at  that  point  obtained  at  trifling  expense,  compared  with  the  cost 
f  sinking  a  shaft  or  running  a  tunnel. 

It  is  probable  that  the  annular  diamond  drill  may  be  advantageously 
Md  for  catting  shafts  of  large  diameter,  inasmuch  as  the  ratio  of  the 
IttDtity  of  material  out  away  to  the  size  of  the  hole  bored  becomes  less 
jri  less  as  the  diameter  of  the  bore  increases.  A  large  core  would  be 
HL  but  this  could  be  readily  broken  out  by  blasting  in  a  central  hole. 

Among  the  great  advantages  of  such  shafts  would  be  their  truly  cyl- 
Miical  form  and  smooth  sides. 


CUAPTER  LXVin. 
BORING  DEEP  WELLS  FOE  WATER  AND  OIL 

Within  ten  years  seventh-five  artesian  wells  have  been  bored  in  the 
jiert  of  Sahara,  yielding  m  the  aggregate  45,000  litres  of  water  per 
iiiiite.  or  64,800  cubic  metres  in  twenty-four  hours.  A  part  of  this 
Wrt  oas  been  made  fertile ;  two  villages  have  been  created  in  the 
idst  of  the  former  solitudes,  and  150,000  i>alm  trees  have  been  planted 
more  than  a  thoosand  new  gardens.  This  is  an  indication  of  the  great 
loltB  in  store  for  those  who  may  undertake  the  work  of  supplying 
Iter  to  the  marvelously  rich  soil  of  the  Colorado  desert  in  California. 
le  strong  arm  of  the  government  should  be  reached  out  in  the  initia- 
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tive  to  restore  fertility  to  sach  a  broad  area  of  the  public  la 
not  only  worthless  but  a  positive  barrier  to  the  settlement  of 
of  the  country,  and  to  transportation  between  the  coast  regioi 
interior. 

Artesian  well-boring  has  been  practiced  in  California  since  at 
when  several  wells  were  pierced  in  the  recent  strata  overlying 
formations  of  San  Francisco.  Since  then  a  great  number  of  I 
the  Santa  Clara  and  San  Jos6  valleys,  and  in  other  portions  of  t 
have  been  very  successful.  At  Stockton  a  well  has  been  pi< 
great  depth,  and  an  abundant  supply  of  x>otable  water  obtain* 
rises  above  the  surface  and  supplies  the  city.  The  great  ti 
valleys  and  basin-shaped  depressions  throughout  California,  Ne 
adjoining  regions  present  conditions  favorable  to  the  success  o 
borings ;  and  although  an  overflowing  fountain  cannot  in  al 
expected,  yet  there  is  little  reason  to  doubt  that  an  abunda 
may  be  obtained  from  the  borings  by  pumping.  The  Sacram 
Joaquin,  and  Tulare  valleys,  all  invite  a  resort  to  artesian  Ix 
water  to  irrigate  their  lower  and  more  arid  ijortions,  where  in 
mer  the  drought  is  excessive.  The  Colorado  desert,  already  m 
is  another  region  where  artesian  borings  may  supply  the  only 
for  extreme  fertility. 

The  most  simple  and  the  most  ancient  form  of  apparatus  foi 
the  earth  to  great  depths  is  that  adopted  by  the  Chinese.  I 
of  a  rope  armed  at  the  lower  end  with  a  tool  of  iron  or  steel, 
indebted  for  some  of  the  earliest  information  in  detail  upon  Ih 
to  the  missionary,  Imbert,  in  1827,  who  reported  that  in  the  Pi 
Ou-Toug-Kiao  there  were  many  thousand  borings  within  an  ar 
leagues  by  ten,  carried  to  a  depth  of  nearly  1,8W)  feet  in  searcl 
water  and  petroleum.  Some  of  these  borings,  after  the  exhj 
their  brine,  had  been  pierced  to  the  depth  of  3,000  feet,  and  ha< 
sources  of  carbureted  hydrogen  gas,  which  was  used  to  pre 
heat  necessary  for  the  concentration  of  the  saline  water. 

A  simple  derrick,  with  a  pulley  above^  and  reel  below  from  ^ 
rope  is  unwound  as  the  hole  deepens,  is  nearly  all  that  is  rec 
sides  the  perforating  tools.  Cords  are  attached  by 
clamps  to  the  rope  between  the  pulley  and  the  reel,  an* 
ing  upon  these  cords  the  drill  is  alternately  raised  and 
The  vertical  movement  of  the  drill  ranges  from  one  to 
or  more.  The  drills  are  made  in  various  forms  accordi 
nature  of  the  rock  to  be  penetrated.  A  French  en{ 
Jobard,  uses  a  heavy  cylindrical  head  of  chilled  cai 
fftached  to  a  long  iron  rod,  as  shown  in  section  by  t 
The  extremity  of  this  rod  is  armed  with  a  steel  x)oint,  ^ 
j'ects  below  the  cutting  face  of  the  cylinder,  and  serves 
the  hole  like  the  point  of  a  carpenter's  center-bit. 

The  surface  of  this  cylindrical  drill-head  is  channelec 
give  room  for  the  powder  formed  by  the  cutting  to  ri« 
it,  and  the  upper  part  is  pro\ided  with  a  conical  cavity 
which  the  loosened  materials  tall,  and  are  removed  fron 
when  the  drill  is  drawn  out.  The  small  figure,  d.  beloi 
tion,  is  a  ^iew  of  the  end  of  the  drill,  and  shows  the  am 
ar  of  the  cutting  edges  and  grooves.  The  rod  a  may  I 
yards  long,  and  is  provided  at  the  top  with  cross-bars  c 
intended  to  act  as  guides  to  keep  the  tool  veiticaL  I 
sired  to  make  the  hole  larger,  in  order  to  introdace  tol 
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yfk\y  necessary  to  suspend  the  tool  a  little  to  one  side  of  the  axis,  it  will 
then  liang  with  more  less  inclination  in  the  hole,  and  cut  out  the  sides 
in  its  descent.    This  would  not  be  safe  in  loose  rock. 

Another  fonn  of  drill  was  designed  and  has  been  most  suc- 
oessfolly  used  by  M.  Goulet-CoUet,  of  llheiins.  It  consists  of 
a  cylinder  of  heavy  sheet-iron,  two  metres  in  length,  suspended 
Isy  a  chain,  and  armed  at  its  lower  end  with  an  annular  cutting 
head  of  steel,  a,  in  which  two  knives  or  chisels  are  plaeed  across 
tiie  opening,  as  shown  in  the  end  view  at  h.  These  chisels  serve 
to  cut  the  rock,  while  the  water  and  sand  are  free  to  rise  through 
the  cjiinder.  The  removal  of  the  debris  is  effected  by  another 
loot,  although  this  cylinder  may  be  provided  with  valves  like  a 
Mod-pamp,  and  thus  serve  the  double  purpose  of  drill  .and  pump. 

When  the  rocks  are  not  too  hard  for  this  form  of  tool  they  may  be 
pierced  with  great  rapidity.  According  to  M.  Debette,  from  whose  de- 
icription  the  foregoing  is  compiled,  M.  Goulet-CoUet,  with  two  workmen, 
eould  bore  from  eight  to  eleven  metres  a  day  in  the  chalk  of  the  cretaceous 
brmations  of  Champagne.  He  would  also  contract  to  bore  wells  to 
ny  required  depth  for  nine  francs  per  metre.  He  had  made  in  the 
nurse  of  several  years  nearly  one  hundred  borings,  and  each  had  given 
p>od  water,  for  a  total  cost  ranging  from  150  to  300  francs.  The  ap- 
piratus  did  not  cost  over  500  francs. 

The  methods  of  boring  employed  in  California  fire  substantially  the 
■ne  aa  those  for  oil  wells,  to  be  hereafter  described.  The  rope  is  used 
ii  preference  to  rods,  and  there  is  no  peculiarity  in  the  method  worthy 
rf  ^wtcial  notice. 

Id  Earope  boring  with  rods  rather  than  rope  is  preferred.  These 
nds  are  made  of  elastic  wood,  or  of  the  best  quality  of  iron.  In  the 
htter  case  the  sectional  area  depends  upon  the  depth  to  which  the  hole 
iito  be  bored,  varying  as  shown  by  the  annexed  table : 


Depth  of  bole. 


Diameter  of 
hole. 


Sectional  area 
of  rods. 


Metres. 

Metres, 

Metres. 

Oto    50 

0.05  to  0.  6 

0.025 

50  to  1(X) 

0.06  to  0.10 

0.030 

100  to  200 

0.10  to  0.15 

0.032 

200  and  bcyoud. 

0.15  to  0.25 

0.045 

At  Ceaaingen  a  well  has  been  bored  to  a  depth  of  535  metres,  with, 
lods  of  0".025  section.  The  length  of  ro<ls  is  limited  only  by  the  height 
if  the  derricks.    It  is  usually  between  four  and  eight  metres. 

Aa  already  remarked,  great  improvements  have  of  late  been  made  in 

tfce  apparatus  for  boring  to  great  depths,  and  especially  for  sinking 

wells  several  feet  in  diameter.    The  success  attending  the  boring  of  the 

ttiebrated  well  at  Grenelle,  Paris,  has  led  to  the  sinking  of  still  larger 

•■en,  in  order  to  give  a  more  abundant  supply  of  water  and  meet  the 

leeessities  of  a  rapidly  increasing  population.    In  1867  two  wells  were 

h  progress— one  in  the  suburb  of  La  Chapelle,  in  the  northern  portion 

«f  the  city  of  Paris,  by  MM.  Degous(?e  and  Laurent,  and  the  other  at 

fiKtte-aax-Cailles,  in  the  extreme  south  of  the  city,  by  M.  Dru,  for- 

■eriy  Hnlot  &  Dru.    These  new  wells  were  to  be,  the  one  five  feet  in 

dbmeter,  and  the  other  about  four  feet.    The  following  are  the  depths 

iDd  dimensions  of  the  older  wells :  Height  above  the  sea,  at  Grenelle^ 

H.  Ej:.  Doc.  207 34 
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121.3  feet ;  at  Passy,  305.2  feet ;  depth  of  borehole,  at  Grenelle,  I'^i.: 
feet ;  at  Passy,  1923.7  feet :  internal  diaineti^  of  tube,  or  linin;;:  of  ht»fe 
at  (jieuelle,  approximately,  9  inches  to  G  inelies  at  bottom ;  at  Passy. 
2.4  feet.  Tlie  full  diameter  of  the  I^assy  borehole  was  one  luetit* , oi 
3.28  En^'lish  feet. 

Tlie  Universal  Exposition  of  18G7,  at  Paris,  contained  fine  illustratiTv 
specimens  of  the  tools  and  apparatus  now  used  by  Messrs.  DegousiVand 
Ch.  Laurent.  In  the  notice  of  them,  and  of  the  operations  of  boring 
wliich  follows,  I  have  used  not  only  my  own  notes,  made  uimn  the  spot, 
but  portions  of  the  report  of  the  United  Stiites  commissioner  to  the 
Exposition. 

The  ai)paratus,  doubtless,  does  not  present,  for  the  most  part,  the 
interest  of  a  new  invention ;  but  in  examining  the  details  of  its  con- 
struction, it  is  easy  to  see  that  the  novel  and  diversified  condition  in 
which  the  sinkings  have  been  executed,  and  the  unforeseen  accidfnts 
wliich  these  have  prodnced,  have  been  studied  with  great  care  and  in- 
tellifAence  by  these  abh^  engineers,  and  that  all  the  teachings  of  prac- 
tice have  been  ])rofited  by  and  have  led  to  many  important  moililicatiuDi 
and  simplifications  of  the  forms  of  the  tools. 

The  boring  rods  applicable  to  artesian  wells,  l)efore  the  wells  of  Passv 
were  sunk,  did  not  exceed  0"».30  in  diameter.  The  two  wells  under- 
taken by  tlie  city  of  l^iris — erne  at  La  Chapelle,  by  Messrs.  De;^ou>te 
and  Ch.  Laurent,  the  other  at  La  Butte-aux-Cailles,  near  the  Im 
station,  bv  Messrs.  Dru  Brothers — have  been  commenced  at  a  diameter 
of  1"'.80.  ^ 

The  boring  apparatus  comprises  two  essi^ntial  parts — the  tools  which 
serve  to  excavat(i  the  earth,  and  the  appliances  at  the  surface  for 
working  or  handling  the  tools,  whi(»h  become  much  more  importantai 
the  diameter  of  the  wells  or  shafts  is  increased. 

The  following  are  some  of  the  details  of  the  construction  and  dimen- 
sions of  th(j  tools  used  by  Messrs.  Degousee  and  Ch.  Laurent  at  the 
artesian  wells  of  La  Chai)elle: 

The  machine  is  worked  by  a  horizont4il  steam-engine  of  15  howe- 
l)ower.  The  fly-wheel  shaft  makes  50  revolutions  iH>r  minute.  It  car- 
ries, first,  a  pinion  of  0*".30  diameter;  secondly,  two  brakes;  thirdly, 
two  clutches ;  fourthly  and  lastly,  a  pulley  of  1™.50  diameter. 

The  pinion  of  0™.30'diameter  drives  a  toothed  wheel  fixed  on  the  axb 
of  the  drum  of  the  capstan,  upon  which  the  chains  for  lifting  the  shafti 
of  the  borers  are  wound,  and  also  the  i)ercussion  and  cleausiug  appa- 
ratus. The  diameter  of  the  drum  of  the  capstan  is  0"».55;  its  lengtk 
is  1"'.()0.  It  has  a  spiral  groove  which  guides  the  chains  and  can» 
them  to  wind  regularly  upon  it.  The  pulley  of  1"'.50  diameter  is  behli 
to  another  i)ulley  of  1°'.00  diameter,  fixed  at  the  extremity  of  an  a* 
which  can-ies  at  the  other  end  a  pinion  0»".4O  diameter.  This  pinionil 
geared  with  a  wheel  of  2>».00  diameter,  fixed  on  a  second  axle,  vhereii 
also  fixed  the  crank-plate  which,  by  means  of  a  connecting  rod, givei»| 
reciprocating  motion  to  the  striking  beam.  This  beam  is  supported  ift 
a  point  about  two-thirds  of  its  whole  length  distant  ftom  the  conDert- 
ing-rod  end. 

The  two  clutches  mentioned  serve,  on  one  part,  to  throw  intogearthi 
pinion  of  0*^.30  with  the  driving  wheel  of  the  drum  of  the  cai)Stan,aMr 
on  the  other  part,  to  drive  the  pulley  of  1".50  diameter,  keyed  <m  "^^ 
fiy-wheel  shaft,  by  which  motion  is  given  to  the  striking  beam,  at 
end  of  which  the  boring  tools  are  attached. 

The  two  brakes  placed  upon  the  fly-wheel  shaft  are  for  the  piirpo«« 
reguhiting  the  speed  of  the  descent  of  the  tools,  the  weight  of  whki 
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iglit  canse  a  great  acceleration  of  speed,  and,  consequently  a  fracture, 
bich  is  always  to  be  dreaded. 

The  timber  framing  which  fonns  the  derrick  or  tower  for  the  sinking 
'  the  wells  is  more  simply  arranged  than  that  adopted  by  Mr,  Kind  in 
8  construction  for  sinking  large  shafts.  The  tools,  in  place  of  being 
eeived  upon  a  platform  about  ten  metres  above  the  surface,  are  upon 
te  snrface  itself,  and  it  is,  consequently,  much  more  easy  to  work  them. 
lie  linked  chain  for  lifting  the  tools  has  stood  the  wear  of  ten  years 
ithout  any  accident;  while  the  breaking  of  the  cables  employed  in  the 
"Stem  of  Messrs.  Kind  and  Chaudron  have  occasioned  serious  accidents 
id  delays. 

At  the"  boring  of  the  wells  of  Passy,  undertaken  by  Mr.  Kind,  there 
ere  two  machines  of  25  horse-power,  one  of  10  horse-power  working  the 
rikiug  beam,  and  one  of  15  horse-power  working  the  capstan  dnim. 
be  trepan,  at  the  shank,  did  not  weigh  more  than  about  two  tons. 
Msrs.  Degou8^»e  and  Ch.  Laurent  used  an  engine  of  only  15  horse-power 
»work  their  trepan,  which  weighed  about  four  tons,  and  to  bring  the 
token  or  bored  earth  to  the  surface.  This  engine  did  not  require  any 
ipairs,  except  such  as  are  ordinarily  necessary  during  a  service  of  two 
nrs. 

BOBING  TOOLS  OF  DEGOUSISe  AND  LAURENT. 

The  construction  of  the  trepan  employed  at  the  artesian  well  of  La 
hapelle  diflers  completely  from  that  of  Mr.  Kind.  It  is  comi)osed  of  six 
liDches,  so  arranged  as  to  break  up  the  earth  in  an  annular  belt  or 
oae,  leaving  a  central  core.  The  six  teeth,  which  are  keyed  into  the 
lade-holder,  are  0™.35  wide,  and  the  mode  of  fixing  them  into  the  six 
nnches  is  so  secure  and  solid  that,  uj)  to  this  date,  no  accident  has 
ippened.  Even  when  a  tooth  becomes  unkeyed  it  cannot  get  out  of 
to  blade-holder,  while  at  the  shaft  of  the  H6pital  there  have  been 
»enty-three  teeth  out  of  their  sockets,  all  of  which  fell  into  the  shaft. 
Hie  of  these  accidents  caused  a  stoppage  of  a  month. 
The  percussion  of  the  trepan  with  the  regular  rotating  movement  cuts 
i^  an  annular  channel  of  0"*.45  to  0*".50  large,  leaving  in  the  center  of 
be  shaft  an  nnworked  piece  of  earth,  or  core,  of  0"'.80  or  0'".1>0  diameter. 
!Ub  mass,  when  in  slightly  coherent  eaith,  crumbles  down  and  forms 
i  irregular  cone.  In  this  case  they  bolt  on  one  side  of  the  center  of 
be  tool  a  radial  or  a  transverse  blade,  which  triturates  the  core. 
Ibis  trepan  weighs  about  four  tons.  Its  first  cost  is  greater  than  that 
fMr.  Kind's,  but  it  proves  in  practice  to  be  much  more  solid  and  dura- 
te,  and  it  works  better. 

Messrs.  Degous^  and  Ch.  Laurent  have  been  very  successful  in  giv- 
iga  free  fall  or  drop  to  their  trepan.  With  more  than  ten  thousand 
lows,  the  trepan  has  not  once  failed  to  be  caught  again  ui)on  the  de- 
Mit  of  the  rods,  and  its  fall  has  always  worked  with  the  gieatest  regu- 
tity,  while  at  the  shaft  of  the  Hopital  eighteen  fractures  of  pieces  of 
leilide  have  occasioned  a  stop])age  of  more  than  a  month.  The  con- 
h'aDce  for  the  free  fall  of  the  tre])an  is  constructed  as  follows :  A  mov- 
4e  piece  surrounds  the  shaft  above  the  hooks  and  tenninates  in  a 
pfc,  of  which  the  two  branches  extend  below  the  cutters  and  touch  the 
ttom  of  the  bore.  This  i)iece  is  not  lifted,  unless  the  borer  is  raised 
we  than  the  stroke  allowed  by  the  collar  which  attaches  around  the 
oka.  The  npi)er  part  of  the  hooks  lifted  by  the  boring  rod  slides, 
^refoie,  in  the  collar,  and,  meeting  a  striker  which  makes  them  open, 
f  toolimmediately  falls  with  all  its  weight  on  the  l)ottom  of  the  bore. 
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The  boring  roil,  being  lowered,  catches  the  tool  .again  by  the  books, ; 
this  action  is  r(»i)eated  so  as  to  obtain  a  succession  of  blows. 

The  suspension  rods  employed  by  Messrs.  Degousee  and  Ch.  Lini 
are  of  iron.  They  have  a  section  of  0"'.045  square,  and  are  12'".(N)  k 
These  rods  have  worked  for  two  vears  without  accident,  and  they  are 
ter  than  those  made  of  wood,  for  the  foHowing  reasons:  It  is  evident  t 
wood  at  a  great  depth  w  ill  acquire  from  the  i)ressure  of  the  water  a  deft 
at  least  ecjual  to  that  of  the  water ;  and,  moreover,  the  iron  Uttings  ail< 
tlie  weight  in  a  certain  proportion;  and  if  we  compare  the  section 
tlie  shafts  or  wooden  rods  of  the  wells  at  the  Ilopital  with  those  of  in» 
the  wells  of  La  Chapelle,  it  is  seen  that  the  metre  in  length  of  the  I 
weighs  at  least  3.1  kilograms,  (70  pounds,)  while  that  af  the  second  (J 
not  exceed  IG  kilograms,  (32  pounds.)  it  is  true  that,  as  the  woo 
rods  displace  a  greater  quantity  of  wat<n',  their  weight  is  diuiiuish 
but  this  small  advantage  is  largely  overbalanced  by  their  rapid  tiet 
oration,  whether  in  store  or  at  work.  The  wood  in  drying  Inats  ; 
loses  its  qualities.  Well  made,  their  construction  ai)])ears  suftieiei 
costly  to  make  the  matter  of  renewing  them  at  each  sinking  rathoi 
important  item ;  they  augment  sensibly  the  cost  of  work  to  he  di 
On  the  other  hand,  the  iron  shafts  that  can  be  balanced,  as  i>nKtioetl 
Messrs.  Degousee  and  Laurent,  require  for  their  descent  and  eleval 
but  a  little  more  force,  and  with  steam-engines  this  increase  of  expt; 
is  so  little  that  it  may  be  disregarded. 

The  draining  and  cleaning  tools  of  the  wells  at  La  Chapelle  di 
equally  from  those  of  Mr.  Kind,  and  they  are,  i>er]iaps,  sui>erior. 
modification  of  the  trepan  intended  to  work  out  the  annular  groov* 
zone  led  to  a  modifi(;ation  of  the  auger,  which  is  annular  and  coiiiiK 
ot*  nine  augers  joined  together,  of  0"'.35  diameter.  • 

The  spoon  or  bucket  which  lifts  the  detritus  in  the  middle  of  the  ^ 
is  a  cylinder  1'".00  in  diameter,  and  2*".50  in  height.  The  bottom 
place  of  caiTying  two  valves,  is  pierced  with  seven  round  holes,  vl 
are  closed  by  hemisjdierical  hollow  valves,  cari'ying  in  their  a!^i.sa8] 
which  trav(»rses  the  whole  length  of  the  spoon.  This  shaft  is  termini 
by  a  handle  which  i)ermits  the  workmen  to  lift  up  the  valve  in  ordc 
(Mupty  out  the  mud  when  the  bucket  is  withdrawn  from  the  well.  1 
avrangem(»nt  is  intended  to  obviate  the  inconvenience  of  the  hin 
valves,  wiiich  often,  by  not  completely  closing,  let  the  matter  in 
bucket  escape  during  the  ascent  of  the  dredge. 

The  bucket  at  La  Chapelle  is  emptied  with  great  case,  it  being  li 
one  metre  above  the  surface  and  placed  on  a  little  truck,  which  car 
it  immediately  under  a  crane  placed  at  the  side  where  the  contents 
to  be  emptied. 

The  recovering  tools  are  composed  simply  of  the  ordinary  screw  I 
{cloche  a  vis,)  a  grapnel,  and  a  new  form  of  pincers,  with  four  branc 
These  four  branches  are  arranged  in  a  parallelogram,  and  one  of  t 
ends  is  fixed  to  a  single  piece  bored  and  tapi)ed  in  its  center.  It  i»< 
to  understand  the  part  this  plays :  in  raising  or  lowering  the  nnt  in 
screw,  which  is  attached  to  the  boring  rods,  the  four  branches  exp 
or  contrjict  at  will,  and,  resting  on  the  bottom  of  the  well,  they  » 
the  objects  which  may  be  there. 

TUBBING. 

The  artesian  well  of  La  Chapelle  traverses  the  Tertiary  strata  of 

Paris  basin,  and  penetrates  the  chalks  and  marls  of  the  Secondaiy. 

According  to  the  agreement  between  the  contractors  and  the  dijn 
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loring  is  expected  to  be  COO  metres  deep  before  it  readies  the  water- 
leariiig  bed  of  the  greeu  sand  formation.  After  working  two  years,  the 
rell  has  already  (1807)  reached  a  depth  of  337  metres,  but  it  has  been 
kNuid  necessary  to  tub  or  line  the  shaft  to  avoid  the  caving  which  would 
nevitably  happen  without  it. 

A  first  column  of  sheet-iron  lining,  1»".80  diameter,  34:°\50  high,  and 
weighing  about  thirty-six  tons,  was  put  in  immediately  below  the  pre- 
iaratory  pit,  which  last  was  lined  with  masonry  to  a  distance  of  about 
six  metres  below  the  surface,"  where  the  working  platform  was  placed. 

A  second  column,  1"'.70  diameter,  l'A5  metres  high,  and  weighing  11 
MNis,  was  next  xmt  in ;  and  lastly,  a  third  column  was  put  down  just  to 
Jie  chalk.  This  column  has  a  height  of  139  metres,  its  diameter  1'".37, 
uid  its  weiglit  about  110  tons. 

The  columns  are  made  of  sheet  iron  of  a  niean  thickness  of  0™.02 ; 
'Jie  height  of  each  section  being  determined  by  the  breadth  of  the  iron 
slates.  These  i>lates  were  fastened  together  by  rivets  with  countersunk 
Mads,  so  that  the  interior  and  exterior  surface  of  the  lining  were  quite 
nnootli. 

To  form  one  of  these  cylinders,  two  sheets  of  iron  of  the  thickness 
3f  0".Ol  are  taken  and  riveted  together  in  such  a  manner  that  one  of 
Aem,  the  inner  one  for  example,  projects  slightly  beyond  the  other,  and 
fehns  forms  a  shoulder  to  which  the  next  section  above  can  be  riveted. 
By  this  arrangement  it  will  be  seen  that  each  column  of  tubbing  pre- 
■mted  the  same  diameter  throughout  its  length.  When  the  sections  of 
Ike  column  are  thus  prepared,  they  are  lowered  and  put  together  as  they 
dMoend  into  the  well. 

This  ojKjration  is  performed  in  the  following  manner : 

A  wooden  frame  is  made  and  supported  upon  a  wheeled  truck.  This 
flnuue  is  composed  of  two  strong  vertical  walls  of  a  height  of  four  or  five 
■Rtres,  connected  at  their  upper  part  by  a  cap  or  top,  to  which  four  nuts 
Me  fixed  to  receive  four  screws  intended  to  sustain  the  pipe  in  its  descent. 
9Mh  of  these  screws  is  worked  by  two  men  by  means  of  a  crank  and 
•irel  gearing  conveniently  arranged. 

The  lower  pjtrt  of  these  four  screws  is  fixed  to  a  strong  circular  wooden 
Sitte,  about  0™.50  thick,  and  equal  in  diameter  to  the  inner  diameter  of 
tk  column  that  is  to  be  lowered. 

Upon  the  working  platform  a  species  of  tubbing  in  wood  is  placed,  the 
interior  diameter  of  which  is  equal  to  the  exterior  of  the  ircm  tubbing  or 
blinder.  The  height  of  this  tubbing  is  two  metres;  the  segments  of  which 
^composed  are  united  together,  and  can  be  drawn  together  or  expanded 
%  means  of  screws,  so  as  to  scjueeze  the  column  and  act  as  a  clamp  or 
^pport  during  its  descent.  When  this  kind  of  tubbing  is  put  in  place, 
■W  the  frame  which  carries  the  screws  is  put  in  the  axis  of  the  well,  the 
■*W  section  of  pipe  is  brought  forward  and  placed  over  the  well.  Pre- 
viously several  iron  ears  are  bolted  upon  the  interior  face  of  the  tub,  and 
•bout  a  metre  below  its  upper  edge,  the  use  of  which  will  be  presently 
^plained.  Other  projecting  ears  are  fixed  in  the  inside  of  the  tub,  and 
^  these  ears  the  lower  i>art  of  the  wooden  plate  is  allowed  to  rest,  and 

•  then  bolted  to  them.    When  the  work  is  thus  pre[)ared,  this  first  tub 

•  lowered  until  the  outer  ears  rest  ui)on  the  upper  edge  of  the  wooden 
Ebbing  which  surrounds  the  column  on  the  outside.  The  inside  ears 
^'^e  then  remgved  and  the  i)ipe  is  supported  upon  the  outer  tub.  The 
^Uier  plate  of  wood  is  then  lifted  up  by  the  aid  of  the  screws,  and  the 
S^vet  holes  of  the  ears  are  cloPcd  up'  by  hot  rivets  with  c(mntersunk 
^^ada.  The  second  cylinder  is  then  placed  in  the  axis  of  the  well.  This 
i^oond  cylinder  has  inside  and  outside  ears  like  the  first,  and  the  circu- 
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lar  plate  is  introduced  and  bolted  to  the  ears.  These  hold  it  at  its  upjier 
part,  and  it  is  then  lowered  regularly,  with  the  aid  of  the  screws,  iinul 
the  h)wer  part  fits  into  the  first  eyliuder.  The  two  sections  are  thenrir 
eted  together  by  hot  rivets.  The  tub  is  then  lifted  a  little  in  onlerto 
remove  the  outside  ears  of  the  first  section  of  the  c^'liuder,  and  the  wlujlt 
is  allowed  to  descend  by  it«  own  weiglit  till  the  outer  ears  of  the  top 
cylinder  rest  in  their  turn  upon  the  upper  part  of  the  wcHxlen  tubbing 
They  i)roceed  in  tlie  same  way  for  all  the  other  sections  of  the  columiiof 
tubbing  of  the  well  until  it  is  finished. 

The  lowering  screws  are  each  calculated  to  withstand  a  strain  of  fifty 
tons;  but  to  jaevent  a  too  rapid  descent  of  the  lining  when  it  lias  at- 
tained a  considerable  weight,  Messrs.  Degous(/e  and  Ch.  Laurent  make 
use  of  the  speci(\s  of  tubbing  upcm  the  surface  of  the  working  pits  alnwly 
noticed.  This  tubbing  not  only  scarves  to  guide  the  column  and  touiakt* 
it  descend  vertically,  but  also,  and  above  all,  to  act  as  a  powerful  brake, 
and  thus  enable  the  workmen  to  control  the  velocity  of  the  descent  at  nilL 

Tightening  the  segment  screws  gives  a  strong  compression  anilfric 
tion  over  a  heiglit  of  two  metres,  sufficient  to  control  the  de^^ent  of  the 
tubbing. 

The  three  columns  of  sheet-iron  lining,  which  have  been  mentiouttl, 
weie  put  in  ]»hice  l)y  this  syst(.'m  of  operating  with  the  gi'eatest  cai*,at 
the  rate  of  four  metres  a  day,  including  the  time  spent  in  riveting  tlie 
sections  of  the  tubbing. 

When  the  artesian  well  of  La  Chapelle  is  sunk  to  the  depth  of  fiOO 
nu'tres,  a  tub  in  one  column  will  be  lowered  to  thessime  depth.  MesH^ 
Degousee  and  Ch.  Laurent  propose  to  employ  the  same  method  of  lower- 
ing, and  there  is  no  doubt  that  these  able  engineers  will  succeed  com- 
pletely in  this  magnificent  work. 

The  false  bottom  for  the  tubbing,  which  is  used  by  Messrs.  Kind  and 
(Uiaudron,  would  not  answer  in  this  case,  because  it  would  prevent  the 
water  from  rising  in  the  well.  The  work  carried  forward  at  La  Chapelk 
proves  that  by  the  system  a  niveau  pJeln^  of  sinking  from  the  BU&tr. 
large  shafts  for  mines  can  be  executed  by  the  tools  and  method  of  Mean 
Deg(msee  and  ("h.  Laurent  with  great  success  in  similar  formations 

At  the  well  bored  by  the  ^lessrs.  Dru,  the  depth  at  the  end  of  April 
1S(;7,  was  nearly  500  feet.  The  weightof  the  boring  tool  Avas  over  2  tool 
IS  cwt.  The  rods  were,  for  tlu^  most  part,  of  wood,  with  iron  conim> 
tions,  and  10  metres  long;  two  rods,  or  a  length  of  20™,  were  raised  vhI 
lowered  together. 

BORING  FOR   COAL. 

One  great  use  of  boring  apjjaratus  abroad  is,  to  ascertain  thetkick- 
ness  and  natures  of  the  strata  that  over-lie  coal  beds,  and  thus  tobov 
the  position  of  the  coal  and  the  probable  difficulties  and  expense  of  VBk- 
iug  shafts  to  reach  the  beds.  It  is  also  emplo^'ed  to  ascertain  the  natw  of 
the  faults  and  dislocations  of  the  beds;  the  extent  of  ancient  pits  ml 
workings,  and  to  drain  such  i>laccs  by  piercing  to  theiu  in  advanos  A 
the  new  galleries.  In  the  coal  district  at  Zwickau,  Saxony,  mining  con- 
cessions are  not  granted  until  coal  has  been  discovered  by  a  bonhob 
or  other  means.  The  Hrii(;kenl)erg  company  prospected  their  groandbf 
boring  to  a  depth  of  30;3  fms.  iK^fore  they  found  coal.  The  followingin 
the  dimensions  of  the  hole  in  8axon  measure: 

1st  24  feet 6  ftst 

205feet 20  incbfi 

180  feet 18J  indiw. 
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Diameter. 

SlSfeet 17|  inches. 

440feet 15|  inches. 

MOfoet 14J  inches. 

-SSOfeet 124  inches. 

ISSfeet llj  inches. 

.198fe«t 10    inches. 

73  feet 8J  inches. 

47  feet 7   inches. 

fiOfeet C    inches, 

For  many  such  opemtious,  the  diamond  drill,  already  ^^ 
Ihlly  discussed,  may  he  found  superior  to  the  apparatua  ^% 
ccdinaiily  employed.  // 

DORINQ  FOR  OIL. 

The  discovery  of  petroleum  in  quantities  in  Western 
Tennsylvania,  West  Virginia,  Ohio,  Canada,  and  other  lo- 
calities, has  giren  a  great  development  to  the  art  of  nell- 
VRing  in  the  United  States.  The  cumbrous  polc-toola  have 
Ven  rejected,  and  the  cable,  upon  the  aucient  Chinese  sys- 
Ittn,  substituted. 

Tile  great  advance  has  been  in  the  construction  of  the 

""  ■  (,  and  in  the  adoption  of  simple  apparatus  for  giving 

,    iKitidu  to  the  drill  by  means  of  steam-power.    For  pro8i)Pct,- 

%  ami  for  sinking  to  moderate  depths  of  50  to  150  feet, 

fli'  Hpring't>ol^(  worked  by  hand,  is  frequently  employed. 

L^lis  was  the  api)aratus  chiefly  used  in  California  a  few 

1  years  since,  when  the  oil  regions  were  prostwcted. 

j      The  coustmctioDS  in  common  nac  in  Pennsylvania 

I  at  the  oil-wells,  and  used  for  a  time  during  the  oil 

I  excitement  in  California,  consists  of  a  derrick,  bnll- 

1  wheel,  band-wheel,  sansom-post,  and  walking-lwam, 

I  and  a  portable  steam-engiuc.    The  descriptions  and 

I  dimensions  given  below  represent  the  average  ns 

I  determined  by  experience. 

1      The  derricks  are  usually  coustructe<l  of  plank  and 
boards,  when  they  can  be  obtained,  or  of  uuliewed 
poles.    They  rise  to  a  height  of  50  to  (!0  feet,  and 
[  taper  upward  from  a  base  about  15  feet  square. 
The  standards  are  of  two-inch  plank,  8  inches 
wide,   and  the  cross-braces  8  inches  wide  and  1 
j   inch  thick.    The  tools  are  suspende<l  by  the  cable, ' 
■which,  passing  over  the  pullyat  tiie  top,  descends 
at  the  side,  and  is  wound  upon  the  drum  of  the' 
bull-wheel,  the  shaft  of  which  rest  on  bearings  in 
the  standanls.     The  drum  of  the  bull-wheel  is 
abont  10  inches  in  diameter. 
The  walking-beaui,  of  wood,  26  tteet  long,  is  sup- 
I  ported  at  the  center  ui)oh  the  top  of  the  samsom- 
I  post.    One  end  is  connected  by  a  pitman,  with  a  I 
I  crank  of  32  inches  radius,  upon  the  end  of  a  shaft   | 
I  reoeivtug  motion  by  a  belt  tVom  the  engine;  the 
f^^    other  eud,  projecting  within  the  <lernck  anil  di-  -4^^ 

^ritet.  raotly  ovex  the  well,  carries,  suspended,  the  tern-  Temper  s< 


rv 
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Beizing  upon  the  rope.  The  rotation  of  the  i 
craak-ahaft  gives  a  reciprocating  motion  to  l| 
the  end  of  the  beam,  and  this  is  imparted  to  ] ; 
the  rope,  carrying  the  tools  at  its  lower  end. 

The  form  of  the  temper-screw  is  shown  by  , 
thp  flgiire.  By  this  the  (bill  may  be  lowered  , 
or  "fed  ouf  to  a  certain  extent  during  the 
progress  of  boring.  The  rope  is  seized  and 
held  fust  by  the  clamp;  and  when  the  whole 
length  of  the  screw  ia  ted  out  the  position  of 
the  clamp  is  changed. 

The  drilling  tools  consist  of  center-bits, 
reamers,  an  auger-stem,  sinker-bar,  and  the 
"jar,"  besides  a  socket  for  attaching  them 
to  the  lower  end  of  the  rope,  and  wrenches,     , 
and  other  accessories  to  aid  in   attacliiiig    j' 
and  unscrewing  the  bits.    There  are,  bej^ides,  ,.'<, 
a  variety  of  tools  for  recovering  broken  bits     ' 
or  other  parts  of  the  apparatus  lost  in  the 
n'elI,andsandpnmp8forremovingthed<!bri8.  < 

The  bits  arc  represented  by  the  annexed  '';l'  ijl 
cuts.  They  are  3J  inches  broad  on  the  face,  '¥' 
and  the  reamers  are  4J  inches.  They  are  '^i' 
made,  however,  of  various  sizes,  and  all  have  ,'|  /l 
strong  square  shanks,  so  that  they  may  be  /™ 
firmly  screwed  into  the  auger-stem,  made  of . 
2i  inch  iron  and  20  feet  long.  | 

The  "jar"  is  a  coutrivauce  by  which  the  1 
auger-stem  and  bit  is,  in  .i  measnre,  de- 
tached from  the  roi>e.  By  it  a  blow  or  sad- 
den jerk  may  be  given  upwards  so  as  to  TheWi 
loosen  the  bit  in  ca«e  it  becomes  wedged  in  the  hole, 
same  device  serves  to  give  a  blow  downward  upon  i 
t^r  tlte  bit  strikes  the  bottom,  thus  doubling  the  ell 


^,      ,  Bits  anil  Reamer  for  dritUns. 

The  Jar.  " 

each  stroke.    It  serves  also  to  maintain  the  tension  of  the  rq 
the  stroke.    These  jars  are  made  of  l^-iuch  iron  on  the  side* 
inch  heads,  and  IS-iuch  stroke. 
The  »nker-bar,  10  feet  long,  is  attached  by  a  screw  to  the  v 
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r,  and  above  this  is  the  rope-socket,  securely  united  by  meaoa 
to  the  end  of  the  rope. 

ts  and  other  parts  of  the  drilling  tools  are  connected  and  J 
3ted  by  means  of  two  large  wreiicliee,  3  feet  9  inches  ■ 
h  broad  flat  heads,  shaped  as  shown  in  the  figures.  I 

rilling  ropes  or  cables  vary  from  IJ  inch  to  19  incli  I 
liameter,  and  veigh  from  48  pounds  to  8C  pounds  p<'i 
.00  feet. 

The  sand  pumps  made  of  heavy  sheet-iron,  or  of 
^Ivanized  iron,  sometimes  of  copper;  are 
ibout  5  feet  loug,  and  from  3  inches  to  4 
nches  in  diameter,  and  are  fltteil  with  leatli- 
■r  valves  resting  upon  iron  seats,  as  itidi- 
»ted  at  the  lower  end  of  the  figure. 

These  tools,  and  the  iron  fittings  for  the 
valking-beam,  wheels,  and  other  parts  of 
he  apparatus  for  well-boring,  are  manufac- 
nre<l  by  Messrs.  Hart,  Ball  &  Hart,  of  Buf- 
'alo,  New  York,  to  whom  I  am  iudebte<l  for 
he  illustrations.  The  steam-engines  in  use 
ire  portable,  and  generally  from  8  to  10 
lorse-power.  A  900-foot  well  can  be  drilled 
iv'ith  an  8  horse-power  engine.  Hope  fur  a 
yell  900  feet  deep,  with  the  tools,  will  weigh 
ibnut  800  pounds. 

Before  commencing  to  drill  it  is  usual  to 
Irive  down  a  cast-iron  pipe  through  the 
oose  soil  and  alluvial  dejiosits  until  the 
Irm  bed-rock  is  reached.  These  pipes  are 
nade  in  lengths  of  eight  feet,  and  are  from 
Ive  to  six  inches  in  diameter.  They  are 
loined  together,  end  to  end,  by  means  of  i 
wrought-iron  l»inds  carefuUy  welded  xindH 
jized  to  shrink  on  to  a  shoulder  turned^ 
apon  each  end  of  the  pipe  in  a  lathe,  so 
that  a  flush  joint  is  formed  by  the  band. 
The  lower  end  is  made  sharp,  and  the  bund 
is  edged  with  steel.  This  form  of  joint  has 
been  patented  by  Mr.  Bolles,  whose  name  it 
t>ear8,  and  it  gives  gi-eat  satisfaction.  Tiie 
Bve-inch  lengths  weigh  55  pounds  per  foot^ 
ar  440  pounds  in  all;  and  the  six -inch  69 
pounds  i>er  foot,  or  552  pounds  per  length. 

For  lining  the  wells  wrought-iron  tubing  is 
used,  made  with  screws  and  sockets  or  with 
flash  Joints,  but  always  smooth-finished  in- 
nide.  The  sizes  vary.  For  the  light  kinds, 
from  one  and  a  half  to  four  inches  for  the 
inside  diameter,  and  from  1,06  pound  to  0 
pounds  per  foot.  The  heavier  tubing  ranges 
from  one  and  a  half  inches  in  diameter,  and  stuffing  Box.  Oil  Piimp. 
t.70  pounds  per  foot,  to  6  inches,  weighing  18.7  pounds  per  foot. 
rge  sizes  are  seldom  used  for  oil  wells. 

I  are  made  of  wronght-iron  pipe  lined  with  heavy  seamless  brass 
red  perfectly  true,  or  of  heavy  brass  tube  alone.  One  of  the 
thmed  cwutroction,  five  feet  long,  is  shown  by  the  annexed 
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li»j^aro,  in  wliich  a  portion  of  the  interior  is  seen  witb  the  two  valve«  and 
boxes.  These  valves  are  made  of  ijfun-nietal,  and  are  fitted  with  jrort 
(?nre.  The  pa(*king  is  made  of  the  best  oak  tanned  leather.  Ball  valvw 
are  {generally  iis(h1.  The  pump  here  rei)re8ented  is  nianufacturetl  hj-the 
Messrs.  Hart,  and  they  have  made  an  improvement  ui>ou  the  ordinary  imn- 
strnction,  by  which  the  lower  ball  valve  may  be  loosened  from  the  top 
of  the  guard  over  the  valve  seat,  to  which  it  sometimes  bei'omes  attaiM 
by  the  ac(*umidation  of  a  deposit.  A  projecting  point  at  the  bottom  ot 
the  upi)er  box  enters  the  hole  in  the  top  of  the  lower  box,  and  thus  fuiws 
down  the  ball.  The  portion  of  this  projeetion  nearest  to  the  1h>x  has  a 
screw  thr(*ad  cut  upon  it,  and  may  be  siTewed  into  the  box  1h*1ow,  so 
that  th(\v  niay  both  l)e  dra>^ii  out  together.  The  pump  barrels  are 
usually  live  feet  in  length. 

At  the  toi)  of  the  well  a  stuffing  box  and  elbow  pii)e  ia  fitteil.  The 
construction  of  this  box  and  the  form  of  the  joint  for  attaching  to  the 
sucker  rods  is  shown  in  the  figure.  The  stuffing  is  kept  in  place  aud  is 
])ressed  firmly  upon  the  i>liinger-rod  or  piston  by  means  of  the  follower, 
made  of  brass.  The  plunger-rods  are  five  feet  long,  are  made  of  one- 
inch  diameter  cold-rolled  iron,  and  are  perfectly  i)olished. 

One  other  important  adjunct  of  a  comi)lete  oil  well  is  the  S4*ed-lttg, 
the  use  of  which  is  to  form  a  water-tight  joint  or  i)aeking  around  t6 
tube  or  lining  of  the  well,  and  thus  shut  oft*  all  communie^ition  l)etweeD 
the  water  of  the  upi)er  strata  and  the  oil-bearing  crevices  or  chamlieK 
below. 

This  bag  is  made  of  leather,  and  is  filled  witb  ilax-seed.  It  is  \nA 
around  the  tube  and  is  pushed  down  to  the  proper  place,  and  soon  In- 
comes so  nuich  swollen  by  the  absorption  of  water,  that  it  tills  the  space 
l)etween  the  tube  and  the  walls  perfectly,  and  shuts  oft*  all  commnnica- 
tiou  around  the  tubing  for  either  water  or  oil  from  above  or  below. 

TUE  AMERICAN   TUBULAR   WELL. 

A  very  expeditious  and  simple  ai)paratus  for  obtaining  water,  where 
it  is  not  at  very  great  dei>th8  b(4ow  the  surface,  and  in  alluvial  soil,  'n 
here  worthy  of  mention.  It  is  known  as  the  tubular  pump,  or  tabular 
well,  and  consists  merely  of  a  wrought-iron  tube  an  inch  or  two  in  di- 
ameter, which  forms  the  i>ump  barrel.  This  is  fitted  with  a  valve  near 
the  bottom,  and  tipped  at  the  end  by  a  sharp-pointed  steel  plug.  This 
shari>  point  permits  the  whole  tube  to  be  driven  down  into  the  soil  until 
the  watery  ground  is  re<aehed,  when,  by  raising  the  pi^w  a  few  inches, 
the  plug  is  (letached,  and  the  lower  end  of  the  pii)e  is  left  open,  while, 
at  the  same  time,  a  small  water  chamber  is  formed.  By  inserting  i 
pump-rod,  with  a  litl-box,  water  may  be  pumped  to  the  surface  in  a  con- 
tinuous stream. 

This  simple  pump  has  worked  well  in  sandy  and  gravelly  soils,  and  Ik 
said  to  have  been  of  great  service  to  the  British  forces  in  Abyssinia.  Ii 
could  doul)tless  be  used  to  great  advantage  in  many  places  thronghoM 
the  Great  Basin  and  in  California. 


CHAPTER  LXIX. 

BORING   LARGE   MINING   SHAFTS. 

The  methods  of  boring  shafts  of  large  diameter  have  of  late  years  ben 
carried  to  great  perfection  abroad,  especially  in  Fnuioe  and  BelginBi 
and  there  is  little  doubt  that  they  might  be  introduced  with  advantaj^ 
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in  some  sections  of  the  western  coal-fields ;  and  perhaps,  also,  in  the 
ffletalliferous  regions  among  the  harder  metamori)hic  rocks.  It  is  there- 
fore deemed  appropriate  to  give  a  short  description  of  these  metho<l8 
U(l  of  some  of  the  great  results  which  have  been  achieved. 

Probably  the  most  important  advance  in  the  art  of  raining,  of  late 
years,  is  in  the  sinking  of  large  shafts  by  boring.  Boring  into  the  earth 
to  great  depths  is  no  longer  confined  to  explorations  in  search  of  water 
OT  oil,  liquids  which  will  freely  flow  out  in  quantity  through  small  open- 
ings, but  it  is  now  resorted  to  for  the  constmction  of  deep  shafts  through 
TJiich  solids,  such  as  coal  and  metallic  ores,  are  to  be  hoisted. 

Even  artesian  borings  have  been  increased  in  size  until  they  resemble 
lather  mining  shafts  than  the  former  borings,  only  a  few  inches  in  di- 
ameter. The  art  of  boring  has  received  a  gi*eat  impetus  from  the  ne- 
cessity of  boring  larger  and  deeper  wells  for  the  supply  of  the  city  of 
Paris  with  water.  Sevend  wells  have  been  commenced  with  a  diameter 
of  more  thain  three  feet,  accounts  of  w  hich  were  given  in  a  former 
chapter. 

In  order  to  bore  shafts  and  wells  of  such  great  diameter  it  is  necessary 
to  use  tools  of  immense  size,  weight,  and  strength,  and  steam-power  to 
move  and  work  them.  The  great  improvements  are  due  chiefly  to 
llessrs.  Fantet,  Dru,  Degous^je  and  Mulot,  in  France ;  Sello,  Kind,  and 
Deynhausen,  in  Germany ;  Jobard,  Guibal,  and  Chaudron,  in  I^elgium. 
The  most  striking  feature,  next  to  boring,  of  this  system  of  shaft- 
sinking,  is  that  the  work  is  executed  and  the  shaft  is  lined  without 
;>Qmi)ing  the  water  out  of  the  excavation.  The  sinking  proceeds  under 
irater,  and  the  shaft  is  not  drained  or  entered  by  miners  until  it  is  com- 
pleted and  lined  from  top  to  bottom. 

The  method  thus  finds  the  most  useful  application  in  regions  where 
the  strata  to  be  passed  through  are  highly  charged  with  water,  and,  in 
Tact,  it  owes  its  perfection  to  the  necessity  of  penetrating  through  wa- 
tery and  difficult  ground  in  the  northern  French  coal-fields.  The  ex- 
pense and  extreme  difficulty  attending  such  oiwrations  in  the  ordinary' 
«ray  is  well  known.  Burat  estimates  that  a  capital  of  upwards  of 
6600,000  is  expended  in  oiiening  a  coalmine  with  a  productive  capacity" 
i>f  100,000  tons  annually.  Examples  of  a  still  greater  outlay  are  not 
wanting.  Warrington  Smyth,  the  great  British  professional  authority 
Upon  mining,  states  that,  in  consequence  of  the  difficulty  of  piercing 
throagb  the  strata  overlying  the  coal  in  Durham,  England,  sums  of 
£40,00(»,  £00,000,  and,  it  is  even  said,  £100,000,  have  been  expended  on 
a  single  shaft. 

As  early  as  1860  M.  Chaudron  succeeded  in  sinking  an  air- shaft  at 
P^ronnes,  where  the  watery  beds  extended  from  the  43d  metre  to  105 
metres  in  depth ;  and  M.  de  Vaux,  insi)ector  general  of  mines,  Belgium, 
reported  in  1861  that  the  work  had  been  executed  for  less  than  one- 
qnarter  of  what  it  would  have  cost  if  sunk  in  the  ordinary  way. 

In  the  coal  basin  of  Saarbruck,  in  the  north  of  France,  at  L'Hopital,  the 
Saint  Avoid  Company  desired  to  sink  two  shafts,  one  for  ventilation,  and 
tlie  other  for  extraction.  There  were  150  metres  in  thickness  of  water- 
bearing strata  to  be  passed  through.  After  luimerous  unsuccessful 
efforts  before  the  year  1858,  and  an  expenditure  of  more  than  21,000,000 
francs,  about  $4,200,000,  the  attempt  to  execute  the  work  in  the  ordi- 
^ty  manner  was  abandoned,  and  recoiu'se  was  had  to  the  engineers 
llessrs.  Kind  and  Chaudron,  who,  by  the  boring  process  (t  niveau pldn^ 
succeeded  in  sinking  and  lining  the  two  shafts  in  the  most  satisfactory 
manner  in  less  than  thirty  months,  and  at  a  cost  of  less  than  700,000 
francs,  which  includes  the  cost  of  installation  and  the  tools — nearly  one- 
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seventh  of  the  whole  sum.  The  tools  used  in  this  work,  and  i 
the  cast-iron  lining  or  tubing,  were  exhibited  at  the  Expositic 
and  have  be.en  reported  upon  in  the  series  of  reports  by  theXJni 
commissioners.  They  are  also  described  in  the  reports  of  tt 
tional  jury,  and  I  am  indebted  for  many  of  the  figures  here  ( 
plementary  to  my  own  notes  at  the  Exposition,  to  the  report 
naert.* 

The  tools  consist  of  enormous  trepans,  one  of  which  weigl 
than  14,000  kilogrammes,  about  15  tons,  so  large  and  pond 
it  was  hardly  possible  to  conceive  of  its  being  suspended  in  a 

made  to  rise  ant 

j3t— r— 1    *^®  rocks  at  tl 

The  general  cons 
the  trepans  will 
stood  iix)m  the  ai 
ures.  The  mass 
work  is  armed  t 
torn  with  stout 
•  teeth  of  steel,  s 
tached  in  conies 
and,  in  the  most 
forms  of  the  ; 
bolted  in,  or  » 
keyed  that  they 
loosened  and  los 

Massive  Trepans.  SocksTf  wM^ 

nexed  figure  shows  the  form  of  a  full-blade  trepan,  (d  Inme 

used  by  Messrs.  Dru  Brothers,  su 
Messrs.  Mulct,  in  boring  at  the 
Cailles.  One  of  the  precedii 
shows  the  construction  of  a  trej 
guide  rod  at  the  bottom,  as  u 
Kind,  for  enlarging  holes  aire 
by  a  smaller  tool.  This  form  is 
a  detaching  apparatus  at  the 
shown  in  the  figure,)  so  that 
raised  and  dropped  in  the  hoi 
by  the  percussive  force  of  the  t 

The  notable  example  of  bo 
shafts  by  the  method  indicate 
already  mentioned,  the  construe 
shafts  in  the  department  of  tl 
France,  at  I/H6pital,  for  the 
Company.  Two  borings  were  i 
for  an  air-shaft  (No.  1)  with  a  cl 
1«».80  within  the  tubbing,  and  2 
greatest  diameter;  the  other 
for  a  winding  or  hoisting  shaft 
with  a  diameter  of  4»».10,  and 
when  finished.  The  operations, 
to  this  method,  succ^  in  the 

Dru's  Trepan.  order : 


*  Report  of  M.  Gemaert  in  the  Jiuy  roports. 
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.  GoDstmction  upon  the  surface — ^buildiDgs  and  deriicks. 
.  Boring  the  pits. 
Lowering  the  tubbing. 
Paddling  or  paeking. 
Packing  at  the  base  of  the  tubbing. 

Surface  preparations. —ThQ  preliminary  operations  consisted  in  the 
traction  of  the  necessary  buildings  for  the  engines  and  tools,  and 
erection  of  a  derrick  over  the  site  of  the  pit.  All  these  were  of  tem- 
ry  construction,  intended  to  be  used  merely  during  the  progress  of 
fork. 

e  derrick  was  made  of  four  supports  strongly  framed  together,  and 
bining  a  platform  about  thirty  feet  above  the  surface  of  the  ground. 
1  this  a  railway  or  tram-road  was  laid  for  the  trucks,  which  carried 
loring  tools  and  rods. 

e  engines  for  sinking  comprised  the  capstan^  the  jumper  j  and  the 
^en^ine.  The  capstan  was  used  tor  lowering  and  hoisting  the 
g  tools  in  the  pits,  and  for  lowering  the  tubbing  or  lining  of  the 
.  The  engines  had  a  nominal  force  of  25  horse-i>ower.  The  diam- 
>f  the  cylinder  was  0™.56,  and  the  length  of  the  stroke  0">.70.  The 
<;tive  diameters  of  the  gearing  were  1*°.70  and  0™  .35.  Admitting  an 
ive  pressure  of  three  atmospheres,  the  initial  force  upon  the  driv- 
haft  was  48,513  kilogrammes. 

e  first  rope  used  at  the  air-shaft  had  a  section  of  54  square  centime- 
capable  of  sustaining  a  strain  of  5,400  kilogrammes.  It  was  made  of 
hemp ;  but  after  working  for  one  year,  it  broke  in  lifting  a  trepan 
hing  3,858  kilogrammes.  The  tool  fell  from  a  height  of  86  metres, 
ig  with  it  17  metres  of  the  rope.  This  accident  occasioned  a  stop- 
of  nine  days.  The  cable  was  replaced  by  another  having  a  section 
>  square  centimetres,  and  after  using  it  for  fourteen  months  the 
:  was  suspended  for  three  days  in  order  to  make  a  new  splice. 
e  second  machine — the  juniper — was  made  of  an  engine  cylinder, 
at  the  bottom  and  closed  at  the  top.  The  piston-rod  was  connected 
tly  with  the  wooden  beam,  carrying  the  tool  for  cutting  and  boring 
s  other  end.  By  the  alternate  lifting  and  falling  of  this  tool  with 
tttacbed  beam,  the  rock  was  cut  away.  The  diameter  of  the  piston 
le  jumper  was  0™.60,  and  the  greatest  length  of  stroke  was  one 
e.  The  jumper  did  not  require  any  repairs  during  the  whole  opera- 
of  sinking  the  shaft. 

le  third  machine — ^the  donkey-engine — ^was  used  to  work  a  pump  for 
ind  for  cold  water.  It  is  indispensable  for  the  supply  of  the  boiler, 
le  capstan  and  the  jumper  work  irregularly.  Experience  has  shown 
the  feed-pumps  should  be  in  duplicate,  so  as  to  avoid  the  necessity 
opping  for  repairs. 

le  preparations  for  sinking  the  air-shaft  were  commenced  in  October, 
,  and  were  finished  in  the  following  month  of  April.  The  expense 
as  follows : 

Francs. 

dings 28, 302. 65 

hines  and  tools 37, 326. 91 

Total 65, 629. 56 


Mng  the  pits. — ^Before  commencing  the  sinking  with  the  special 
«,  a  preparatory  pit  was  sunk  to  a  depth  of  21°^  .40,  and  was  lined 
ii  masonry  to  a  diameter  of  2™  .80  up  to  within  5  metres  of  the  sur 
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face,  wliore  the  diameter  was  increased  to  4  metres.    This  shoulder  in 
the  stone  lining  aftbrded  a  fonndation  for  a  i)1atforiii. 

The  sinking  was  accomplished  by  two  different  oiierations.  First. i 
central  pit  of  1"\37  was  sunk  and  then  enlarged  to  2™  .26.  The  delirisd 
tliis  enlargement  fell  into  the  first  pit.  Tlie  tubbing  was  inserted  intbe 
enlarged  pit. 

The  boring  tools  employed  in  these  operations  will  now  be  described: 
the  scraper,  the  scrape-hook,  and  other  apparatus  was  useil  indiscrin- 
inately  in  the  two  pits. 

The  little  trepan  first  employed  weighed  2,085  kilogrammes^  andim 
formed  of  two  principal  parts — ^the  fork  and  the  blade.  The  blade  ni 
1™.2G  long,  and  had  teeth  of  cast-steel,  or  of  iron  fac<?d  with  steel.  Tbe« 
teeth  increased  the  diameter  of  the  trepan  to  1™.37.  The  blade  wu 
joined  by  means  of  keys  to  two  strong  iron  arms,  which  were  nnited 
above  with  a  (central  shaft,  which  w^as  connected  by  a  slide  with  the 
suspension  a])paratus. 

Tliis  trepan  worked  easily  through  the  sandstone  of  the  Vosges— f^ 
(Icfi  Vosges.  The  ftill  given  was  0™.30.  The  progress  per  day  was  at  lint 
0™. 79,  and  it  diminished  to  0n>.52,  and  then  to  0™.28  at  a*depthofl21 
metres ;  but  at  135  metres  in  depth,  in  a  stratum  of  strongly  aggregated 
silicious  red  sandstone,  the  progress  was  only  0™.15  and  0™.ll.  It  wm 
soon  found  tbat  this  trepan  was  too  light  to  stand  the  shocks  of  the 
blows,  and  three  successive  ruptures  of  the  stem  made  it  necessary  to 
procure  a  stronger  trepan,  weighing  3,858  kilogrammes,  divided  ainoD; 
the  various  parts,  as  follows : 

EilML 

Bodv  of  trepan 2,:itt 

Guide m 

Blade 2» 

Four  teeth  of  the  head 148 

Four  intermediate  teeth 88 

Plates  and  keys 333 

Total  weight 3. 


The  teeth  are  fixed  upon  this  mass  of  iron  by  means  of  keys.  Tlie 
sockets  for  the  reception  of  the  tenons  are  conical,  and  are  0".10  in  diame- 
ter at  the  base  and  0"\09  at  the  top.  The  progress  in  the  work  made  hr 
this  trepan,  from  the  commencement,  was  fi'om  0*".28  to  0°».32,  and  erei 
as  high  as  (M".83,  giving  a  mean  of  0'".39,  being  three  times  as  muehai 
made  by  the  first  trepan.  This  shows  clearly  that  the  heavy  trepans  are 
best  for  the  hard  strata. 

The  trei)an  wbicli  was  first  used  for  the  enlargement  of  the  pit  to  the 
diameter  of  2"'.5(J  had  a  blade  2'".40  in  length ;  it  was  formed  like  the  1ft* 
tie  trepan  first  used,  and  had  a  blade  fixed  upon  a  fork,  and  weighed  ii 
all  3,080  kilogrammes,  divided  as  follows: 

Kita. 

Fork 2,501 

Blade 901 

Six  teeth  of  the  head IW 

Three  intermediate  teeth  48 

Two  plates ' 430 

Total  weight 3, « 
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order  to  ayoid  the  frequent  breaking  out  of  the  teeth,  this  trepan 
ifted  only  0™.20.  The  progress  made  with  it  daily  was  from  1™.10 
18  at  the  last,  when  a  stratum  of  hard  sandstone  was  encountered 
he  weight  of  the  trepan  was  found  to  be  insufficient.  Two  blades, 
bove  the  other,  were  then  united  to  the  fork  by  rings  and  bolts. 
of  these  blades  carri«^d  the  teeth  so  as  to  cut  the  strata  in  two 
.  This  new  tool  weighed  about  5,000  kilogrammes.  It  worked 
nouths,  and  required  fre<iuent  repairs.  The  rate  of  progress  per 
ras  only  0™.ll.  It  was  then  decided  to  replace  this  trepan  by  a 
massive  one,  weighing  8,000  kilogi*ammes,  and  2™.50  in  diameter. 

this  the  jirogress  was  increased  to  0™.34:  a  day,  thus  showing  a 
d  time  that  in  hard  rock  heavy  trepans  are  required. 
?  diameter  of  the  pit  at  the  beginning  w^as  2™.56;  at  134°*  depth  it 
educed  to  2".45 ;  at  155*"  depth  it  was  reduced  to  2^.40 ;  from  15o™.00 
)».50  depth  it  was  reduced  to  2°».33;  from  155™.50  to  loS'^^.OO  depth 
J  rednced  to  2°*.2o.  At  this  depth  the  little  pit  was  continued  for  a 
1  of  seven  metres,  and  a  circidar  curb  of  0°*.40  was  fixed  to  receive 
ise  of  the  tubbing. 
5  work  of  sinking  this  air-shaft  lasted  about  twenty-eight  months 

half.  The  central  pit  required  302  days,  including  46  days  during 
I  work  was  stopped,  so  that  only  346  of  actual  work  were  necessary, 
nlarging  operations  to  a  diameter  of  2*".56  occupied  469  days,  in- 
ig  148^  days  of  no  work.  The  depth  of  the  central  pit  being 
ro,  (ecpuil  to  471.46  feet,)  the  mean  progress  for  each  working  day 
t^.15,  (13  feet,)  and  the  enlarging  to  2"\40  gave  a  daily  mean  of 
for  a  depth  of  136°>.60. 
'  expenses  of  boring  were  as  follows : 

Francs. 

es  and  wages 55, 039. 81 

12, 513. 1 1 

id  grease 2, 381.  71 

; 2, 987. 20 

3teel,  and  repairs  to  tools 12, 530. 90 

1^  and  sundries 7, 560. 66 

Total 93, 013. 39 


{BiNa. — Before  entering  upon  a  description  of  the  operation  of 
ig  the  air-shaft,  it  will  be  best  to  explain  the  system  adopted  by 
s.  Kind  and  Chaudron. 

tubbing  of  the  pits  is  accomplished  by  lowering  into  them  a  me- 
cylinder,  which  finally  rests  upon  a  proper  seat  or  foundation, 
lly  cut  for  it  at  the  bottom.  This  cylinder  is  made  smaller  than 
re  of  the  pits,  and  the  space  between  the  cylinder  and  the  walls  is 
anl  puddled  or  filled  in  with  concrete,  so  as  to  make  a  solid  con- 
is  lining.  The  metallic  cylinder  or  tubbing  is  formed  in  sections 
j-linder,  made  of  cast  iron,  and  provided  with  flanges  projecting 
I,  by  which  they  tare  securely  bolted  together.  One  section  or 
.  is  added  after  another  to  the  top  as  the  whole  descends  in  the 
that  at  the  completion  of  the  work  the  whole  pit  is  lined  with 
om  the  top  to  the  bottom.  The  outer  surface  of  all  these  sections 
cylinder  is  quite  smooth ;  but  in  the  inside,  besides  the  flanges 
i  bolts,  there  are  horizontal  ribs  or  webs  cast  with  each  segment, 
tendeil  to  strengthen  them.  • 

tbickness  of  the  tubbing  will  evidently  vary  with  the/liameter  of 
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the  pits  and  that  of  the  diffei\>nt  segmiMits,  according  to  their  iMisiii.Ki 
in  the  pit.  Messrs.  Kind  and  Chaudron  determine  the  thickness  byilit 
IbUowing  formnhi: 

K  X  P 
E^0-02x-3,Hr- 

E  rei)resents  the  thickness  of  the  tub,  R  the  radius^  and  P  the  pressnw 
express<»d  in  kih>fxi'amnies  upon  tlie  scpiare. 

M.  Oernaert,  of  the  International  Jury  of  th<»  Paris  Exi>ositioD,  says 
that  th(*  i)rincipal  merit  of  the  succes^ji  at  L'Hopital  shoidd  he  jriveiilo 
th(*  inventors  of  the  method  of  lininj^  the  shaft*  while  full  of  water. 
Th(\jury  awarded  the  higliest  order  of  prizes  under  the  title  of  ciio|w- 
ators  to  the  engineer,  ^I.  Kind,  of  tlie  kin<;dom  of  Saxuny,  and  ImM. 
(*haudi'on,  of  the  mining  corps  of  Belj^rium,  particidarly  for  the  iuipruve- 
inents  in  lining  or  tubbing,  which  form  an  indispensable  complfiuent 
to  the  process  of  boring  shafts  in  watery  strata,  and  without  whiibtln 
perforations,  liowever  hirge,  wouhl  not  liave  any  great  practical  value. 
The  opiMation  of  boring  was  not  new.  Many  engineei'S  had  socmtlpd 
in  excavating  shafts  of  large  diameter  in  this  manner,  but  tliepwt 
ditliculty  was  to  secure  a  lirm  and  water-tight  lining  for  them.  M.  Kind 
ha<l  lu'oposcd  to  lower  tubbings  made  of  wooden  staves  held  by  metal 
hoojjs.  Many  shafts  were  lineil  in  this  way,  but  all  or  nearly  iill  vm 
failures.    A  shaft  was  finished  in  this  manner  at  Dalbuch,  iiiWert- 

^  phalia;  but  when  tbew* 
r'QJ         rj!  ILn  ^  terwaspuni]HMloiitfdowi 

:::-  to  a  certain  level  the  pTWfr 

^  ure  displaced  the  »tave« 

^  and  it  Iwcame  nt»cessiuy 

^  to  insert  very  heavy  inio 

rings      throughout    the 

whole  extent  of  the  tab- 

§.  bing.     But  notwithstand* 

<  ingtheseex|XMKsiveefforti 

^  the    cpiantity   of  watw 

^  which     forced    its   way 

1 1:^  through  the  vertical  joints 

o  was  sutlicient  to  supply  a 

J^  powerful  puni]). 

'^      Cast-iron  tubbinj^uiadf 

^  in  segments  of  a  cylintkr 

^  and  bolted  together  vas 

i>  next  employtsl ;  but  ev» 

^  these,notwithstandiiigttH 

-?  great  caw  used  in  fittiog 

J^  and  placing  them,  allovid 

jTjt^  water  to  jienetrate,  eaipfr 

l^^^jil  eiallv  along  the  vertical 

^^f^  joints.    But  at  UHupitA 

^^'iS  M.     Chaudron     avimW 

these  difficulties  by  csi5t* 

_^  ing  sections  of  the  cyliD- 

X:  dricaltubbiuginonepiert 

I^'ISn  These  sections  were  m»k 

about  1».50  high  fuid3".li 

CyJ:n<liT  and  Moss  Box.  in   diameter  and  varirf 

in  thickness  from  0»».  000  to  0«».028,  but  were  strengthened  by  ribband 

tlanges  on  tne  inside,  which  served  also  for  bolting  one  section  to  another. 


I£ 
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)  opposing  &bces  of  these  cylindrical  sections  were  truly  tamed  or 
Qed  down  at  right  angles  with  the  axis,  so  that  they  fitted  accurately 
upon  another.    The  joint  was  made  more  perfect  and  tight  by  a 
king  of  heavy  sheet  lead. 

lie  shaft  having  been  bored  to  the  proper  depth  through  the  watery 
and,  and  a  firm  seat  or  socket  secured  at  the  bottom  in  solid  and 
iparatively  imx>ermeable  rock,  the  next  operation  was  to  lower  the 
t-iron  tubbing  to  its  place.  This  was  accomplished  in  the  most  in- 
ious  manner  by  M.  Chaudron,  by  tightly  closing  the  bottom  segment 
be  cylinder  with  a  hemispherical  cap,  so  secured  that  it  could  be 
orward  removed,  and  then  floating  the  cylinder  in  the  water  of  the 
But  in  order  to  secure  the  descent  as  section  after  section  was 
ed  at  the  top  a  central  open  column  or  tube  e  e  was  bolted  to  the  bot- 
,  and  through  this,  by  means  of  holes  drilled  at  proper  distances, 
er  was  allowed  to  enter  the  inside  of  the  cylinder  for  the  purpose  of 
ing  it,  and  to  aid  in  keeping  it  in  a  vertical  position.  The  annexed 
dcat  shows,  in  section,  the  cylinder,  the  convex  bottom,  the  central 
qailibrium  column,  the  moss-box^  and  the  suspending  rods  b  h  and  b' 
The  moss-box  is  a  contrivance  similar  in  its  objects  and  application 
tie  seed-bag  used  by  the  borers  of  petroleum  wells  to  cut  otf  the  in- 
fl  of  water  from  strata*  around  the  pipe.  By  means  of  the  moss, 
uided  laterally  w^hen  the  cylindrical  column  of  cast-iron  tubbing  is 
wed  to  rest  upon  it,  a  tight  joint  is  formed  between  the  firm  rock  at 
bottom  and  the  cast-iron  tubbing,  thus  effectually  shutting  out  the 
er. 

tie  entire  cost  of  sinking  the  first  shaft  (or  shaft  No.  1)  at  UH^pital 
ugh  the  watery  strata  to  a  depth  of  140  metres,  the  internal  diam- 
)eing  1>°.80,  amounted  to  255,041.27  francs,  diviued  thus: 

FrancM. 

iiminary  works 65,629.56 

ting  the  pit 1)3,013.39 

bing 78,577.53 

creting 11,811.20 

king 6,009.59 

Total 255,041.27 


IThich  gives  an  expense  of  1,600  francs  per  running  metre. 
he  cost  of  shaft  Ko.  2  is  estimated  as  follows : 

Francs. 

Iiminary  works .- 104,571.77 

ing  the  shaft 141,659.31 

ing 169,220.07 

icieting 15,000,00 

10,000.00 

Total 440,451.15 


t  the  rate  of  3,100  firancs  per  running  metre. 

lie  preliminary  work  commenced  in  September,  1863,  and  on  the  6th 

Lpril  the  concreting  was  finished ;  the  work  lasted  three  years  and  a 

H.  Ex.  Doc  207 36 
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CHAPTEE  LXX. 

MACHINES  FOR  CUTTING  OUT  COAL. 

Before  proceeding  to  throw  down  coal  from  its  place  in  the  beilitii 
necessary  to  undercut  it,  that  is,  to  excavate  a  space  at  the  floor  of  tk 
seam,  partly  in  the  floor  and  partly  in  the  coal,  thus  nndemiininj  the 
coal  so  that  its  gravity  assists  in  bringing  it  down.  This  undert'nitinf 
operation  is  known  as  holing,  baring,  kirving  or  undercutting,  m\  h 
one  of  the  most  laborious  aiid  difficult  duties  which  the  miner  is  called 
u])on  to  perform.  It  is  often  effected  under  the  greate^st  dissidvautapn^ 
especially  when  the  seam  of  coal  is  very  thin,  and  is  cut  on  the  end,  to 
improve  its  salable  qualities.  The  work  is  usually  accoinpIii^htKl  bv 
means  of  a  pick  in  the  hands  of  a  miner,  while  he  rests  extended  upon 
his  side.  An  experienced  miner  makes  about  forty  blows  a  miunt«»iilli 
a  i)ick  and  cuts  from  three  to  four  feet  under  the  coal,  at  the  rate  of  one 
to  one  and  a  half  linear  yards  per  hour.  In  order  that  the  miner  niy 
have  the  nec<?ssary  space  for  his  body  in  working  so  far  under  the  coal, 
uuich  of  the  cojil  has  to  be  cut  away  and  destroyed.  It  is  estimated 
that  the  miner  under  such  circumstances  exerts  about  one-sLxtbofi 
horse-power,  which  is  applied  percussively.  He  works  into  the  coal  a$a 
mechanic  with  a  hammer  and  cold-chisel  used  to  cut  away  ii-on  betbre 
planing  and  slotting  machines  were  invented.  The  proposition  to  sub- 
stitute machines  for  manual  labor  in  cutting  out  coal  was  made  some 
twenty  years  ago,  by  Mr.  Peace,  of  Wigan.  He  invented  a  inneiiine 
called  till*  iron-man,  but  it  met  with  ridicule  and  cont4?mpt  Mnch  srt- 
tontion  has  of  late  been  given  to  the  construction  of  machine:^  fur  the 
l)uri)ose,  and  a  very  considerable  degree  of  success  has  been  attaiiitii; 
Imt  it  cannot  be  said  that  any  of  the  machines  yet  put  into  oi)eriUiun 
give  entire  satisfaction  under  all  conditions.  Most  of  the  efforts  iu  ihtf 
direction  have  been  made  in  England,  where  several  machines  hare 
been  brought  i)rominently  before  the  public  by  means  of  descriptioos 
and  advertising,  and  by  the  exhibition  of  the  machines  or  models  at 
the  Paris  Exposition  of  1S07. 

The  following  observations  upon  the  value  and  importance  of  ma- 
chines  for  excavating  coal  arc  taken  from  the  Colliery  Guardiau,  » 
vember,  18G1): 

llow  to  win  and  work  conl  most  cconomicnlly,  is  a  problem  the  Batisfactor)' Bnlmin 
of  wliicli  is  of  the  hi;:;lic*»t  uiomtMit  to  the  coUiery  owuer,  the  mining  c!UgiiiL*er,  andtbe 
piil.ilic  at  1ar<;i'.  In  thiH  inntter  pro(liic('r.s  and  cousuinurs  arc  alike  luteresteil.  and  tbe 
(|iu>stir)n  is  nuo  the  gmwinj^  iuiportaucc  of  which  ia  l>ecomlug  dailv  iiioru  evident,  li 
tiii'sc  times  of  keen  competition,  the  mont  Huceessful  man  in  auy  Dranch  of  imliunT 
will  |;enerally  he  the  one  who  has  at  liiH  eommaud  the  most  efliciout  appIiaui'«-«  ia  tk 
way  of  imjiroved  maelnnery  and  Hkillful  modf;a  of  operation.  To  this  niie— applicabk 
to  trade  and  ma  nn  fact  lire  j^oneraUy — eoal-miuing  is  uo  exception.  A  saving  of  a  viit 
in^tignifirant  amoiinti — say  hut  a  fe\v  farthings — per  ton,  npon  the  whole  of  the  oat-fii 
of  a  largo  colliery,  will  make  a  marvelous  diifereuee  iu  the  financial  prosperity  of  ikf 
eoneern,  uud  will  present  a  very  Hatisfuetory  result  in  the  pmlit  and  loss  account.  Ti 
tliis  fact  colliery  owners  and  managers  are  fully  alive.  Hence, iu  the  mtetm^^ 
the  North  of  England  Institute  of  Mining  Engineers,  and  other  kindred  associariotf 
estahlished  in  the  sf.^veral  mining  districts  of  Great  Britain,  attention  is  iierjiefiullr 
directed  to  thisoue  i>oint,  and  a  patient  and  painstaking  examination  is  given  toeyay 
proposal,  the  pi'ofesscd  ohject  of  which  is  to  fivcilitat'e  any  of  the  nnmerons  operation 
coniit.>ete4l  with  mining  industry.  Any  improvement  in*^  boring  or  einkinc-^iu  cool' 
getting  or  underground  conveyance — in  winding  or  shipping  the  produce  of  themiWi 
need  only  1)c  fairly  hrought  under  the  notice  ot  the  mining  commanity  toiwarvfir 
it  careful  consideration  and  impartial  judgment.  Special  attention  has  of  bt«  ynis 
iM'en  directed  to  the  suhject  of  coal-getting  by  machinery.  More  than  a  oentnryh* 
elapsed  sincre  the  first  apparatus  dcaigued  for  the  eficctiug  this  object  was  patt'oti^ 
and  since  that  time  ''iron  men''  and  coal-gott jrs  in  great  numben,  aad  almost  eqnallf 
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eat  variety,  haye  been  presented  to  the  mininjii^  public.  Additional  impetus  was 
ren  to  inventive  genius  by  the  appointment  of  a  connnittoc  of  the  North  of  Eug- 
id  InHtitute,  commissioned  to  investif^atc  the  subject,  and  to  report  upon  the  value 
existing  patents ;  by  the  prizes  offered  by  the  South  Lancashire  and  Cheshire  Coal 
sociatiou  for  the  best  coal-cuttin||^  machine;  and  by  the  encouragement  afibrded  by 
ning  engineers,  both  in  their  individual  capacity  and  when  incorporated  into  asso- 
ktioDS.  It  was  felt  that,  looking  at  the  success  which  in  other  departmontA  of  indus- 
rbas  attende<l  the  substitution  of  machinery  for  hand  labor,  there  was  good  ground 
*  the  Itelief  that  machinery  might  also  be  advantageously  applied  to  the  cutting  of 
oniform  a  substance  as  coal,  and  the  driviug  of  airways  through  it.  The  purely 
Khanical  operation  of  cutting,  by  means  of  a  light  pick,  a  groove  of  from  2^  feet  to 
eetdt>ep  along  the  face  of  coal  which  is  to  be  removed,  is  not  only  slow  and  laljor- 
u,  bnt  also  wasteful,  inasmuch  as  a  considerable  amount  of  the  seam  is  necessarily 
tiDto  slack ;  and  forming,  as  this  process  does,  the  chief  item  of  ex]>enso  in  the  ex- 
ration  of  coal,  it  has  of  late  been  more  seriously  forced  upon  the  attention  of  coal 
ners  by  the  irregularities  and  strikes  of  the  workmen,  which  have  so  often  brought 
)  operations  of  coal  mines  to  a  ruinous  stand-still.  The  introduction  of  efficient  ma- 
nery  is  also  calculated  to  have  an  importaut  bearing  on  the  safety  of  mines,  enabling 
)m  to  be  more  rapidly  opened  out,  and  the  seam  to  be  intersected  or  the  winning  to 
Borrouudcd  by  air-ways  so  as  to  drain  off  the  dangerous  gases.  It  is  not  to  be  wou- 
«1  at,  therefore,  either  that  an  efficient  machine  for  getting  coal  should  have  become 
acknowledgecl  want,  or  that  so  many  ingenious  inveutors  should  have  applied  them- 
res  to  the  p'ro<luction  of  apparatus  to  meet  tliat  want.  It  is  true  that  many  of  the 
rations  have  )>een  crude,  and  some  of  them  designed  without  much  regard  to  some 
the  first  nHiuisites  to  extended  application,  but  others  have  been  tested  in  actual 
rking,  and  found  to  give  satisfactory  results. 

Machines  for  coal-cutting  may  be  classed  under  two  distinct  tyiKSS, 
og,  like  the  machines  for  i*ock-drilling,  made  upon  two  very  different 
Dciples.  One  type  is  ix^rcussive,  and  imitates  the  cutting  opemtion 
tbe  pick  as  swung  by  the  miner;  the  other  concentrates  and  applies 
)  power  continuously  through  cutters  which  are  pressed  against  the 
J  and  shave  it  off  little  by  Mttle.  Prominent  among  the  machines  of 
>  second  tyi)e  is  that  of  Garret,  Marshall  &  Co.,  of  I^eds,  England. 

CAKBET,  MARSHALL  &  COMPANY'S  COAL  CUTTING  3IACHINE. 

rhis  machine  works  like  a  hand-plane ;  and  it  is  claimed  that  it  has 
5  power  o£  eighteen  men,  that  it  can  work  effectively  in  a  space  only 

0  feet  high,  and  cut  into  coal  as  a  scoop  cuts  into  cheese,  accompliah- 

1  more  in  one  minute  than  700  blows  from  a  pick  can  in  the  same  time. 
[t  is  about  two  feet  high,  weighs  one  ton,  has  four  legs  of  adjustable 
igth,  and  is  provided  with  a  holding  piece  adjusted  so  as  to  touch  the 
>f  of  the  dritib  and  hold  the  machine  lirml^'  to  its  work.  The  motor 
irater,  under  a  pressure  of  about  20  atmospheres  or  300  i)ounds,  and 
)plied  thnmgh  a  2incli  pii>e  at  the  rate  of  30  gallons  i>er  minute. 
Chis  water  pressure  acts  vertically  on  a  oinch  piston  pressing  against 
'  roof,  and  horizontally  on  one  about  the  same  size,  reciprocating  18 
hes  and  15  to  20  times  in  a  minute.  There  is  a  pressure  of  5,000 
inds  against  roof,  and  the  same  pressure  acting  horizontally,  forcing 
ee  steel  cutters  shaped  like  cheese  scoops  into  the  coal.  These  cut- 
g  tools  are  3  inches  wide,  and  penetrate  4  feet,  with  a  power  equal  to 
orses  or  IS  men ;  and  this  is  effected  by  a  consumption  of  50  pounds 
»al  iHjr  hour  to  feed  the  boiler  of  the  engine,  which  makes  the  water 
ssure,  and  pumps  the  same  over  and  over  again. 

'he  construction  in  detail  is  shown  by  the  figures,*  which  embrace  a 
it  elevation,  a  grcmnd  plan,  and  an  end  view,  all  drawn  to  a  scale  of 
Be  quarters  of  one  inch  to  one  foot,  or  one-sixteenth  the  real  size. 
*he  machine  in  operation  fixes  itself  dead  fast  upon  the  rails  during 
cutting  stroke,  and  releases  itself  at  the  back  or  return  stroke,  and 
senses  S)rward  the  requisite  amount  for  the  next  cut  without  any 

Supplied  for  this  report  by  Messrs.  Carrott,  MarsluiU  A>  Co.,  the  nianufacturers. 
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mannal  labor.  Shonld  the  tools  be  prevented  makinff  the  foU  Btr 
ODO  cut,  tliey  will  continae  to  make  more  strokes  at  the  aamet 
notil  the  mazlmam  depth  is  attaiued,  when,  the  machioe  mM  mi 
self  forward  the  re 
amoant  for  the  ne 
Thus,  at  one  opera 
uuiform  etTaif^ht  d< 
attained,  parallel  n 
roils,  indaoiug  nr 
fracture  irhen  th( 
are  brought  duw 
thereby  a  8traij;lit '. 
the  new  coal  face, 
is  no  percussive 
.  either  against  the 
g  into  the  coal,  but 
%  a  concentrated  pp 
S  producing  a  stcadj 
^  rocating  motion  at 
g  Btroke8i>ermiiiute. 
*^  is,  consequently,  n 
^~or  noise,  and  littl 
^  and  tear. 
^  For  the  same  i 
"g  when  cutting  pyrit 
^  tools  throw  out  no  ^ 
^i  and  the  workman  c: 
<^  any  movement  iu  tl 
^  or  roof. 
^  The  required 
*!  from  the  line  of  r 
^  the  "  holing,"  "  kii 
jj-or  "baring,"  var 
g  different  mines,  it! 
8  that  the  hydraulicc 
^  cylinder,  and  its 
action  cutting  tooU 
BomettmeB  to  be  an 
above  the  carriagi 
sometimes  beiuat. 
main  carriage,  or 
down  upon  the  ra 
is  illustrated  in  the 
tiona.  The  first  fl{ 
the  main  carriage 
four  wheels  &r  e 
apart  to  allow  tli 
cbine  to  be  placed  longitudinally  when  being  transported  fron 
to  place.  The  screws  YY  are  for  raising  and  lowering  the  a 
end  its  cylinder  and  cutting  tools.  The  pinion  Z  and  the  segi 
rack  H  jeguiate  the  desired  angle  of  the  tools  cutting  into  tU 
face,  and  the  two  unts  xx  at  each  end  of  carriage  regulate  the 
required,  when  necessary  that  it  shall  not  be  in  the  same  plane : 
rails. 

AAA  are  the  cutting  tools,  B  the  cutter  bar,  N  a  guide  roller  I 
same;  D  is  the  main  cylinder,  with  its  self-ootiDg  hydranlio  vat 
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ich  passes  a  portion  of  its  ^ater  alternately  above  and  below 

HI  of  the  holder-OQ,  which  thus  rises  and  Iklls  without  percus- 

Ifollows  thean- 

e  of  the  roof  of 

i,  so  that  the  re- 

l  stability  is  giv- 

I  machine  for  the 

ing,  an  instant 

tie  cutters  enter 

holtler-on  piece" 
iiy  length  ueces- 
jridge  over  gaps 
of;  itislooseou 
F  anil  droops  at 
ug  end  to  enable 
e  over  the  vary- 
fctiousinroof. 
averse  motion  is  _ 


nrith  piston  rod,  ^ 
le  termination  of  ^ 
d  of  its  stroke  3 
i  the  lever  d  in  |^ 
rei'tions,  which  5 
1  on  the  pawl  e,  ^ 
auses  the  chain  ?' 
I  revolve  on  the  ^ 
made  fast  ahead  ° 
anchor-prop  be-  ^ 
OOF  and  roof.        =' 
Qgh  the  length  | 
s  of  each  cutting  » 
righteen  inches,  a. 
acticnl    cutting  < 
i  sixteen  inches,  ^ 
nse(|uently,   the 
tters  jointly  give 
flfective  depth  of 
t  at  each  stroke 
nachine,  finish- 
work  HS  it  goes 
The  mechanism 
d  consists  of  a 
Ic  reciprocating 
idj  ustable  to  any 
nd  angle,  having 
cting  valve  mo- 
Phe   cylinder  is 
1  a  half  inches 
r,  and  lined  with 
and  the  piston 
^t  with  ordinary 
ie  leathers,  which  can  easily  be  renewed.    "Within  the  piston  rod 
led  the  cotter-bar  of  steel,  canying  the  tools  or  cutters.    These 
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can  !)(»  varied  in  ininiber  to  suit  the  <loi)th  to  be  holed  at  one  opera- 
tion. The  <*uttin^  tools  are  of  double  sheer  steel,  can  be  easily  made, 
and  are  very  strong,  and  can  be  removed  and  replaced  iu  a  few  mo- 
ments ;  they  can  be  readily  shaii^ened  on  an  ordinary  grindstone.  The 
cutter-bar  is  also  moveable,  when  transporting  the  machine  from  place 
to  place,  for  which  purjiose  the  main  cylinder  is,  for  the  time  beinji, 
placed  longitudinally  with  the  rails.    (See  dotted  lines  in  Fig.  1.) 

The  machine  is  about  three  horse-power,  and  weighs  one  ton,  andirill 
work  either  right  or  left.  {See  dotted  lines  on  ground  plan.)  It  is*  self- 
acting  in  all  movements,  and  will  ascend  steep  gradients;  being  simple 
in  all  its  pai-ts,  it  is  not  liiible  to  get  out  of  order,  and  is  easily  managed 
by  an  ordinary  miner,  and  can  be  transported  from  place  to  place,  on 
tiie  ordinary  rails,  about  tiie  mine, 

The  machine  undercuts  "holes,''  or  "kirves,"  with  a  man  and  Iwyas 
<attendants,  and  completes  the  work  with  onc«  going  over,  at  the  rate  of 
fifteen  yards  per  hour,  and  at  any  angle  and  height  from  floor  rails,  be- 
ing suitable  for  either  '*dip"  or  "rise"  workings,  and  is  capable  of  ent 
ting  the  thinnest  seams.  The  pressure  of  water  which  actuates  this 
apparatus  can  bo  obtained  either  ftom  the  stand  pipes  in  the  pits « 
from  pumps  attached  to  any  existing  engine,  or  from  an  engine  and 
pumps  specially  made  for  the  purpose.  The  quantity  neccssaiy  isonlj 
what  is  sutticient  to  fill  the  circuit  of  the  pipes,  using  it  over  agaiu  wben 
desirable,  as  in  the  Bramah  press. 

Each  machine  uses  thirty  gallons  per  minute,  at  about  300  ponmls 
pressure,  according  to  the  hardness  of  the  coal  or  mineral  to  be  operated 
upon.  In  cutting  the  shale  of  the  Cleveland  ironstone  band,  a  some- 
what greater  pressure  is  found  to  be  necessary. 

There  is  no  limit  to  tlie  pressure  of  water  that  may  be  used,  nor  the 
distance  it  may  be  forced  without  loss  of  power,  beyond  that  due  to  its 
friction  along  the  pipes.  The  same  water  pressure  is  also  applicable  to 
work  pumps  and  rotary  engines  for  hauling,  &c.,  and  other  requiremenU 
iu  the  mine,  at  a  distance  from  the  engine  power. 

In  cases  where  there  is  a  fall  of  water,  say  of  100  poands  pressure,  it 
can  be  "inteusilied"  by  a  self-acting  machine  to  400  pounds  pressure,  to 
work  the  coal-cutter,  but  sacrificing  three-fourths  of  its  bulk,  which  is 
set  free. 

In  arranging  the  engine  and  pumps  required  to  make  a  "continuous 
stream"  of  water  pressure  for  working  these  machines,  it  is  preferable 
to  have  two  steam  cylinders,  so  that  there  be  no  dead  center.  They  are 
constructed  to  work  one,  two,  or  four  machines.  Pipes,  if  for  one 
maehine,  are  of  2-inch  bore,  wrought  iron,  a  superior  quality  of  ga» 
pipes  strong  enough  to  stiind  500  pounds  pressure,  and  are  supplied  at 
3s.  6d.  per  yard.  These  pipes  are  screwed  together  in  the  ordinary  man- 
ner, and  adapt  themselves  readily  to  the  irregidaritiesof  the  floor  of  the 
mine.  A  flexible  pipe  l^iuch  bore,  suitable  for  the  same  pressure, 
allows  the  machine  to  traverse. 

The  cost  of  each  self-acting  coal-cutting  machine  as  here  described, 
without  its  anchor-prop,  traverse  chain,  or  pipes,  is  £125. 

This  self-aeting,  hydraulic,  coal-cutting  machine,  or  **iron  man,"  which 
has  now  been  two  years  at  work,  does  not  dispense  with  the  labor  of  the 
miner,  but  performs  for  him  the  undercutting,  which  is  a  most  laborious 
ox)eration,  either  iu  the  end  or  face  of  coad,  and  in  a  more  eflScient  and 
economic  manner  than  he  can  do  it  himself.  The  coal  so  operated  on  by 
the  maehine  does  not  fall  forward  when  becoming  detached  from  the 
roof,  but  settles  on  the  lower  bed,  thereby  avoiding  serious  accidents 
It  is  claimed  that  the  saving  iu  coal  aJone  more  thaa  pays  for  the  oattay; 
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i  that  it  is  practicable  to  cut  with  the  most  perfect  ease  into  the  floor 

the  miue,  thus  preventing  all  waste  of  coal  whatever. 

[he  size  of  the  coal  is  improved,  the  amount  of  slack  is  considerably 

laced,  and  a  single  seam,  it  is  said,  will  yield  more  by  one  thousand 

IS  of  coal  per  acre  than  when  worked  by  hand  labor  in  the  usual 

umer. 

COAL-CUTTING  MACHINE  OF  MESSRS.  JONES  AND  LETICK. 

rhis  machine  may  be  described  as  a  contrivance  for  holding  and 
inging  a  miner's  pick  so  as  to  undercut  a  coal-seam  nearly  as  it  is  done 
hand.  It  is  actuated  by  compressed  air,  and  is  mounted  on  a  Ct^r- 
ige  or  truck  with  four  wheels,  with  an  extended  cast-iron  platform  in 
B  rear  for  the  man  who  works  the  machine.  A  crank-pin  on  a  fly- 
leel  actuates  two  bevel-wheels  for  moving  the  machine  back  or  for- 
urd  on  the  rails  of  the  gallery. 

The  handling  of  this  machine  is  xery  simple.  The  workman  on  the 
itform  turns  a  wheel  so  as  to  bring  the  pick  into  the  proper  direction; 
then  opens  a  cock  admitting  compressed  air  into  the  cylinder  by 
»rking  the  slide  with  a  lever.  The  machine  being  thus  set  m  motion, 
is  merely  requisite  to  move  it  forward  to  follow  up  the  work  done  by 
e  pick.  The  air,  on  leaving  the  cylinder,  escapes  freely  into  the 
llery. 

We  subjoin  the  reported  results  of  experiments  made  by  this  machine 
two  mines  in  England : 

In  the  High  Boyd  colliery,  in  a  hard  coal,  and  in  a  gallery  in  which 
e  rails  were  in  a  bad  state,  with  an  air  pressure  of  from  2  to  2J 
mospheres  and  70  to  80  blows  per  minute,  the  average  hour's  work 
the  machine  was  a  channel  from  8°».20  to  9™.15  long  and  from  0™.90 
1"».00  deep,  including  stoppages.  The  width  at  the  bottom  was  0™.037, 
id  on  the  face  0°>.08.  During  10  hours'  consecutive  work  the  work 
t)dnced  by  this  machine  was  equal  to  that  of  20  miners  during  the 
me  time;  and  it  api)ears  that  the  consumption  of  air  is  equal  to  about 
horse-power. 

FEBTH'S  PATENT  COAL-CUTTING  MACHINE. 

This  is  also  a  percussive  machine,  and  is  worked  by  compressed  air. 
i  is  mounted  upon  wheels  which  run  upon  rails  on  the  floor  of  the 
ine.  A  pick  is  attached  at  the  forward  end  of  the  machine  to  the 
wer  end  of  a  vertical  shaft,  and  a  horizontal  swing  or  sweep  is  given 
'  it  by  means  of  arms  and  levers  connected  with  the  piston-rod.  In  its 
rm  and  mode  of  oi>eration,  this  machine  somewhat  resembles  the  pre- 
ding.  Some  improvements  in  this  machine  have  been  reported  re- 
ntly.  It  is  stated  to  be  working  in  the  seam  known  as  the  "  Little 
«1,"  which  is  2  feet  8  inches  thick,  and  to  have  under  cut  a  ftice  of 
0  yards  in  length  to  a  depth  of  3  feet,  using  a  new  form  of  the  pick 
lich  removes  the  dirt  as  it  proceeds. 

Mr.  Firth  has  also  recently  invented  a  method  of  fitting  picks  with 
ivable  cutting  points.  It  is  the  general  custom  to  work  picks  with 
ints  solid ;  that  is,  the  point  and  pick  in  one  piece.  By  this  arrange- 
mt  it  becomes  necessary  to  take  the  whole  pick  out  of  the  pit  when- 
er  blunted,  in  order  that  it  may  be  sharpened.  The  impi-ovement 
isists  in  making  a  boss  on  that  part  of  the  pick  nearest  the  point.  In 
A  boss  is  a  socket  of  any  suitable  shape,  by  preference  a  circidar  taper 
skety  the  loose  point  being  cottered  into  the  socket  against  a  piece  of 
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India-rubber,  or  other  suitable  substance,  at  the  bottom  of  the  socket 
around  the  outer  edge  of  the  socket,  so  that  when  the  blow  is  giveu  8ui 
part  of  the  strain  is  taken  off  the  point.  The  edge  of  the  socket 
brought  as  close  as  i)ossible  to  tlie  point,  for  as  the  socket  must  ent 
the  groove  made  in  the  coal,  and  must  be  clear  of  the  top  and  butt< 
of  the  groove,  and  as  in  some  cases  the  groove  is  not  moit)  than  oueai 
three-quarter  indies  in  height,  it  will  be  readily  seen  that  the  closer  t 
socket  is  to  the  point  the  greater  the  resisting  sti'ength  of  the  poiut 

nURD'S  COAL-CUTTING  MACHINE. 

Mr.  F.  Ilurd,  of  Eochdale,  England,  has  invented  another  form  of  on 
cutting  machine,  in  which  a  number  of  steel  cutters  or  teeth  are  plae 
on  an  endless  chain  or  band  moving  longitudinally  around  a  lon<;ar 
The  invention  is  claimed  to  consist*  in  cutting  horizontal,  lougitudini 
radial,  an<l  diagonal  grooves  in  the  coal  or  other  mineral  to  be  excavate 
by  means  of  a  series  of  link  stocks  containing  the  cutters,  which  a 
jointed  together  in  such  a  manner  that  no  rivets  or  connecting  piwa 
required.  Tliis  series  of  cutters  passes  round  a  pulley  mountitl  in 
radial  arm,  and  around  a  toothed  wheel  fixed  to  a  shaft  which  fits  in 
telescope  frame,  to  increase  or  reduce  its  length;  the  radial  arm  is  pi 
vided  with  gi'ooves  which  support  the  back  of  the  cutter  stocks,  and  pi 
vent  them  tiom  being  drawn  out  of  the  groove  in  the  radial  ann.  T 
toothed  wheel  may  be  driven  to  give  motion  to  the  cntters  by  an  improvi 
motive-power  engine,  or  it  may  be  driven  in  any  other  convenient  nu 
ner. 

Thepositiouof  the  radial  arm  ischangedso  as  to  give  the  requireilcutl 
a  worm  fixed  to  the  outer  shell  of  the  telescoi>e  shaft,  and  a  cam  fixed 
the  <lri vi  n g  wheel ;  this  cam,  by  a  lever  and  catch,  turns  the  worm  at  in» 
vals,  and  thus  advances  the  cutters  to  the  extent  required.  Theenginea 
sists  of  an  oscillating  cylinder  to  which  the  compressed  air  or  otherelas 
fluid  is  a<lmitted,  and  from  which  it  is  exhausted  through  two  or  mc 
ports,  the  oscillation  of  the  cylinder  causing  the  ports  to  be  opened  a 
closed  at  the  proi)er  times  without  the  aid  of  ecxjentrics  or  valvea  i 
gi  vijig  the  requisite  to-and-fro  motion  to  the  piston  and  piston  rod,  whi 
latter  is  connected  to  the  crank  pin  in  the  fly-whe«l.  The  engine  c 
be  reversed  by  two  double  taps  placed  in  the  passages  leading  to  a 
from  the  ports,  which  taps  are  connected  and  worked  simultaneondy 
levers  or  gearing.  The  cutting  apparatus,  and  the  engine  by  which  it 
driven,  are  connected  to  a  bracket  which  fits  on  a  screwed  pillar,  and 
is  raised  or  lowered  by  gearing  connected  to  the  engine,  and  which  gw 
ing  reverses  the  direction  of  motion  up  or  down  by  changing  the  po 
tion  of  the  wheels.  The  bracket  also  supports  two  shafts  with  t 
eccentrics  for  acting  on  surfac<3  clips,  one  to  secure  the  bracket  in  t 
position  required,  and  the  other  to  secure  the  radial  arm.  Au  apparat 
for  compressing  air  is  also  included  in  the  invention.  It  consists  of 
series  of  pump  barrels,  the  pistons  of  which  are  worked  by  a  diagoi 
disk  or  other  equivalent;  this  disk,  or  its  equivcdent-,  is  driven  by  steam 
other  power,  and  the  pump  barrels  are  all  united  to  the  air  receiver,  j 
the  pressui*e  increases  in  the  receiver,  the  piston  rods  are  diseonneet 
in  succession  from  the  driving  disk,  or  its  equivalent,  until  the  final  coi 
pression  is  obtained  by  the  last  pump  barrel.  The  pamping  apparat 
is  placed  in  a  water  course  to  keep  the  banrels  cool. 

An  idea  of  the  form  and  operation  of  the  cutting  machine  may  be  c 

I  — 

*  Described  with  drawings  complete  m  the  Colliery  Guardian,  Koyember  19,  ISB9. 
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ned  from  the  annexed  flares,  showiDg  a  mncbine  desijrned  for  working 
very  narrov  seams.    The  first  is  a  plan,  and  shows  the  piiucipal 


Hnrd'B  Coal-cntting  nutchine. 
it  of  the  frame  jj  of  the  machine  with  its  long  arm  c*  reaching  forward 
d  carying  the  cntters  c  e,  by  which  the  groove  is  cut  in  the  coal.  Steam 
compressed  air  is  admitted  through  the  pipe  to  to  the  cylinder  b,  iu 
lich  a  piston  moves  back  aud  forth  and  gives  motion  to  the  tiy -wheel  c. 
The  arm  is  controlled  by  a  tangeut  screw  working  in  a  segment  of  a 
leel,  the  outlines  of  wliich  are  shown  between  i  and  i'.  By  means  of 
is  screw,  moved  by  a  crank  at  the  side  of  the  cylinder  b,  the  arm  can 

thrown  to  one  side  or  the  other.  It  has  a  liorizoutal  sweep  of  three 
it  or  more,  carrying  the  cutters  with  it,  as  shown  in  the  figure,  each 
Mh  in  succession  cutting  or  scraping  off  a  little  of  the  coal.  Alternate 
ath  are  different,  one  cutting  a  double  groove  and  leaving  a  little  ridge 
tongue  which  the  next  tooth  cats  away.  The  cutter  stocks,  into  which 
e  cutters  e  e  are  set  and  held  by  a  screw,  are  linked  together  in  a  pecu- 
ir  manner  without  rivets  or  pins,  as  indicated  in  the  figure,  which  shows 
\s  two  of  the  teeth  in  the  sockets.  One 
cket,  by  means  of  the  hook-like  or  curved 
nnectioQS,  holdstothe  next.,  and  thus  form 
chain  which  slides  in  the  groove  of  the  i:^. 
BL  Tlie  figure  also  shows  a  jKirtion  of  one  '}^ 
le  of  the  end  of  the  arm,  holding  the  pul-  '-^,^ 
f  npon  which  the  chain  of  cntters  turns. "/'—    .    ^    ,  .  _ 

f  means  of  a  screw  and  lock-nut  this  pulley  may  he  thrown  outward 

take  np  the  slack  of  the  chain. 

This  apparatus  is  reported  to  t>e  working  in  a20-incfa  seam,  and  mak- 
gi»emi-circnlar  sweep  of  CfeetC  inches  in  four  minutes,  with  only25 
nnds  pressure  on  a  6-incb  cylinder  with  six  inches  stroke,  cutting  a 
W>Te  of  1^  inch.  The  weight  of  the  machine  is  nearly  four  hundred 
Mmds.  Mr.  Hard  has  also  made  a  machine  to  he  worked  by  hand, 
Ucb  is  mach  lighter, 

BBBAEING  DOWN  COAL  BT  HTDBAULIC   FBESSI^E. 

Ah  it  is  exceedingly  difficult,  if  not  impossible,  to  secure  perfect  ven- 
Ution  in  all  parts  of  coal  mines  so  as  to  effectually  dilute  the  combusti- 
Itgases  and  render  them  inexplosive,  it  becomes  very  ini])ortant  to  dis- 
3IW  with  the  use  of  gunpowder,  the  explosion  of  which  not  only  fills 
«  workings  with  smoke  and  vitiates  the  air,  but  frequently  ignites  the 
Mamp.  It  is  the  opinion  of  one  of  the  inspectors  of  mines  in  Eng- 
id  that  Ualf  the  explosions  of  fire-damp  are  traceable  to  firing  shoto, 
4  tb»t  a  vast  nnmber  of  accidents  from  falls  of  roof  are  caused  by  the 
tttered  condition  of  shale-roofs,  after  blasting  to  the  extent  now  prac- 
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ticed.  In  dangerous  coal-seams  it  is  clearly  wrong  to  use  guniwwiler, 
and  it  is  perhaps  a  nii^Uike  under  any  circumstances.  The  exeeption^ 
are  thouj^lit  to  be  rare,  while  the  accounts  of  fatal  accidents  are  imuie* 
rous.*  Wherever  much  powder  is  used  in  getting  down  the  coal,  tk 
vahie  of  the  coal  is  much  lessened.  It  is  a  well-known  fact  in  Eiiglaud 
that  the  least  capable  men  in  any  colliery  use  the  most  powder,  and  as 
a  consequence  the  coal  wliich  they  mine  is  less  valuable  than  that  tbrovn 
down  with  less  consumption  of  powder,  by  skillful  and  experieneiHi  mi- 
ners. Again,  in  some  ca^s,  coal-seams  themselves  have  been  ignited 
by  the  use  of  powder. 

"All  these  objections  to  the  use  of  powder  have  rendered  a  substitute 
very  desirable.  ^Mr.  Samuel  P.  Bidder,  jr.,  of  England,  i)roposes  louse 
the" force  of  a  hydraulic  press,  and  has  experimented  with  a  niachine 
constnicted  for  the  purpose.  Tlie  machine  that  he  exhibited  iu  modd 
at  the  Institution  of  Civil  Engineers  is  described  as  follows  :t 

The  principal  iiiacbiiic  c'4)iiHiiiti)  of  a  smaU  hydraulic  press,  weighing  aboat6()llN 
and  of  15  tonrt  x>ower.  To  this  jinrss  is  ntt-ached  a  pair  or  steel  tension  straps,  bent  ia 
tliH  form  of  a  tnning-fork,  and  which  are  connected  with  the  pre«s  by  a  collar.  At  the 
end  of  tliese  straps  is  iirnt  xdaco<l  a  clearance  box,  about  4  incheH  long,  and  upnu  each 
side  of  the  straps  expanding  pieces,  (also  made  of  steel,)  which  exert-  a  pLfssurf  .it  tlif 
sides  of  the  hole,  and  are  15  inches  long.  The  points  of  a  pair  of  twin  we<l{^-!«.  13 
inches  by  3  inches,  constituting  one  wedge,  are  then  inserted  in  the  expanding  [w: 
and  the  machine  is  fixed  in  the  nolo.  The  hydraulic  press,  (having  l>een  already  charH 
with  about  three  pints  of  water,  which  may  be  used  over  and  over  again  with'ont  \*>*.) 
is  then  worked  by  a  man  by  means  of  a  small  liamUe,  and  the  ram  from  thecyliuderu 
forced  out,  thus  driving  up  the  pair  of  wedges  between  the  cxpaudiug  piecesi  i^viu;  a 
lateral  extensifm  of  about  3  inches.  This  not  being  in  all  cases  suAicient  to  briiig  Aovn 
the  coal,  the  press  is  withdrawn,  and  the  relief-valve  opened,  thereby  alloiriiig  tb^ 
water  to  return  to  the  reservoir.  A  second  w^etlge  is  then  inserted  between  the  Tvo 
twin  we^lges  by  means  of  a  small  rod,  live-eighths  of  an  inch  in  diameter,  and,  tbepiHi 
being  again  connected,  this  wedge  is  driven  liome  in  the  manner  beforo  describeil.  By 
tliis  means  an  additional  expansion  of  3  inches  is  obtaineil,  making  a  total  expanHoa 
of  0  inches,  which  in  most  cases  is  found  sufficient;  but  a  thinl  wedge  can  1)e  applinL 
if  necessary,  and  the  expansion  thus  increased  to  any  reasonable  extent.  In  this  luiii- 
uer  as  mueli  as  10  or  12  cwts.  of  coal  have  been  brought  down  in  ten  uiiuntes. 

The  drilling  apparatus,  the  ])rincipal  part  of  the  ]uaehin«s  consista  of  a  screw  4  ft\t 
by  1^  inches  in  diameter,  to  the  end  of  which  is  attached  the  drill.  The  fulcrum  f« 
taking  the  resistance  of  the  screw  is  obtained  by  inserting  a  bar  of  iron  in  the  rnalat 
the  side  of  the  place  selected  for  the  hole  which  the  machine  has  to  drill.  This  ^diQ 
aperture  is  made  by  punclung  with  the  ordinary  instrument  a  hole  10  Inches  deep  indl 
iucli  in  diameter,  and  the  time  occupied  iu  making  this nroxMirat ion  is  usually  abi>utf»ar 
minutes.  The  small  bar  for  taking  the  resistance  of  tiie  screw  is  then  inserted,  audit 
may  either  be  fixed  at  the  side  or  iu  the  face  of  the  coal,  as  the  ease  may  require.  Tb« 
screw  is  then  a(\jnsted  to  this  bar,  and  the  drill  driven  in  the  coal  by*^a  man  tuniio^ 
the  handle  at  the  end  of  the  screw.  The  time  occupied  in  driUing  this  hole  fur  tbe 
machine,  3  inclies  in  diameter  and  3  feet  6  inches  deep,  is  from  10  to  15  minutcis  aci'ord- 
iug  to  the  hardness  of  the  strata ;  and  if  it  is  necessary  to  di^ill  the  hole  in  smh  n  yt*^ 
tion  that  the  rotary  motion  of  the  handle  by  which  the  screw  is  propelled  cannot  be 
obtaineil,  a  ratchet  may  be  used,  so  that,  under  any  circumstaucea,  no  difficulty  cank 
felt  iu  procuring  the  ret^nircd  motion. 

*  Another  sad  illiwtration  of  the  candessness  of  some  miners,  notwithstandinj:  tbf 
knowledge  they  have  of  the  perils  to  which  they  are  subjected  in  the  pursuit  of  tkeL* 
daily  avocations,  is  furnished  by  a  shocking  calamity  wliich  occnrTed  at  the  Aithr 
Deep  Pit,  Dukiufield,  on  Thursday  evening  last  week,  and  the  cause  of  which  hawi  siiK« 
been  ascert-ained.  Cei-t^iin  parta  of  the  pit  are  known  to  be  strongly  chargeil  with  g3$^ 
and  the  colliery  regulations  very  properly  prohibited  blasting  in  consequence.  In  sirit* 
of  the  rule,  however,  and  well  knowing,  as  they  must  have  done,  the  awfnl  riik  w 
which  they  were  subjecting  both  themselves  and  their  fellow-wocHinen,  two  minen 
fired  a  shot  iu  one  of  the  highly  dangerous  ^*  brows."  The^  have  ipiid  the  pwenaltri 
their  haixlihood  and  recklessness  by  the  loss  of  their  own  lives ;  bat  along  with  then 
seven  others  have  also  been  hurried  into  eternity.  One  of  these  men  had  been  waned 
before  the  magistrates  of  the  consequence  of  neglecting  the  precantions  prescribvilin 
the  rules  only  a  few  months  ago.  The  inquest  was  on  Satoiday  fimnally  opened  ud 
a4Joumed. — Colliery  Guardian,  March  11,  ItiiO, 

t  Mining  Journal,  June  12, 1869. 
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rbe  firat  trial  of  the  machine  was  nindo  at  a  pit  belonging  t^  the  North  StafibriLshire 
b1  and  Iron  Company,  (Limit^^d, )  ut  Talko-o  -th'-Hill,  in  a  heading  in  what  is  calhul 
B  Cight-feet  Banbury  seam  of  coal,  at  a  depth  of  350  yards  fmni  the  nurface,  and  under 
dtnary  working  circumstances,  so  far  as  the  place  selectetl  was  concerned. 
Conaiderable  difficulty  is  always  found  in  fairly  testing  a  machine  under  such  cir- 
mMtanoee  as  these,  but,  notwithstanding  every  disadvantage,  the  hole  for  the  ma- 
ilne  was  drilled  and  about  4  tons  of  coal  brought  down  in  23  minutes.  Mr.  Higson 
iked  »  workman  in  charge  of  the  place  how  long  it  would  have  taken  him  to  have 
rilled  the  hole  and  fired  the  shot  according  to  the  present  systc^m  of  blasting,  and  he 
iHMidered  that  an  hour  would  bo  retiuired  for  the  puqiose,  and  a  poun\l  df  guiiiKiwder 
■ed,at  a  cost  of  5d.  The  superiority  of  the  machine  was,  therefore,  evidenoe<l  by  the 
aTing  of  35  minutes  in  time  and  fxl.,  the  cost  of  ]>owder,  and  the  work  was  done  with- 
■t  the  emallest  danger  to  any  one.  Two  further  trials  of  the  niaehine  were  made  in 
tber  parte  of  the  workings,  in  both  the  Seven  and  Eight-feet  seams,  with  results  e<iually 
•tiefactory.  The  mode  of  using  the  machine  in  the  working  of  coal  wouhl  l)e  to  pru- 
ide  each  eet  of  colliers  with  a  pair  of  steel  tension  straps,  and  the  machine  could 
9tiW  be  carried  about  by  a  man  like  a  double-barrelled  gun  under  his  arm  from  place 
o  place.  It  would  thus  bo  nec^^ssary  to  have  only  one  press  for  a  large  number  of 
*""    places ;  the  entire  cost  of  the  machinery  is  very  small. 
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SECTION  III— TRANSPORTATION,  VENTILA- 

TION,  ETC. 


CHAPTER  LXXI. 
TRAMWAYS  AND  WAGONS. 

Lb  mines  increase  in  depth  and  extent,  the  cost  of  sinking  and  main- 
Ding  shafts  is  mnch  increased,  and  it  is  no  longer  economically  pbs- 
le  to  keep  several  hoisting-shafts  in  operation.  It  is  therefore  neces- 
y  to  confine  the  hoisting  to  one  central  shaft,  which  thns  becomes  the 
y  outlet  of  a  constantly  extending  system  ot  underground  tramways, 
sr  which  the  minerals  or  debris  are  conveyed  to  the  shaft  in  order  that 
)y  may  be  raised  to  the  surface.  As  the  work  of  extraction  of  the  ore 
eoal  progresses,  the  distance  of  the  mineral  from  the  shaft,  especially 
collieries,  is  constantly  increasing,  being  in  some  of  the  European 
lieries  as  mnch  as  4,500  feet  or  more,  and  it  is  thus  become  a  very  im- 
rtant  item  in  the  expense  of  mining  to  move  the  mineral  to  the  shaft. 
So,  also,  when,  as  is  common  in  California  and  Nevada,  veins  are 
idled  by  long  tunnels,  the  tramming  or  underground  transportation 
ms  a  serious  item  of  the  cost  of  getting  the  mineral  to  the  surface, 
d  it  is  important  to  determine  the  best  forms  and  sizes  of  the  wagons 
d  tracks  to  be  used. 

TBAMMINa  AND  TBAM  WAGONS  IN  OALIFOBNIA« 

Very  little  attention  has  been  given  in  the  mines  of  the  west  to  this 
bject  of  tramming.  The  forms  of  wagons,  or  ^^  cars,"  as  they  are  usually 
lied,  are  almost  as  numerous  as  the  mines  in  which  they  are  used. 
I  general,  they  are  made  of  wood  (there  are  some  of  iron)  banded  with 
Ml,  and  are  supported  upon  small  cast-iron  wheels,  running  upon  axles 
^the  simplest  form.  The  size  varies  with  the  size  of  the  tunnels,  but 
never  larger  than  a  man  can  manage  with  ease  when  loaded,  except 
lien,  as  at  the  Mount  Diablo  coal  mines  in  California,  horses  are  em- 
toyed  for  the  haulage.  These  coal  mines  perhaps  present  the  best 
camples  of  underground  tramming  upon  the  Pacific  slope. 
The  average  distance  of  underground  hauling  at  these  coal  mines,  is 
oir  perhaps  not  far  from  one-third  of  a  mile.  This  distance  varies,  of 
mne,  in  the  different  mines,  and  in  difierect  parts  of  the  same  mine. 
he  maximum  distance  of  underground  haulage  is  in  the  old  or  upper 
bck  Diamond  gangway,  which,  from  its  face  to  the  mouth  of  the  tunnel, 
I  now  about  4,200  feet.  This  tunnel  is  about  400  feet  long,  before 
)ftehing  the  coal,  and  extends  for  the  remainder  of  the  distance  on  the 
Nd  and  is  constantly  being  worked  further.  The  haulage  ux>on  the 
ocizontal  tramways  is  done  by  horses  at  an  average  cost  of  not  less 
lan  fifteen  cents,  and  probably  as  great  as  twenty  cents,  per  ton  per 
life. 

The  sizes  of  cars,  tracks,  &c.,  vary  considerably  in  the  different  mines. 
It  the  tracks  are  all  alike  in  their  construction,  being  made  by  spiking 
Hfjtkt  strap-iron  rail  upon  wooden  stringers  supported  on  wood  cross-ties. 
light  I-rail  would  be  a  decided  improvement.  The  cars  at  most  of  the 
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mines  have  to  be  made  ao  tbat  tliey  can  be  used  not  only  on  a  bo 
roadway,  but  also  upon  an  incline.  Tbcy  are  therefore  built  liigbe 
thaniu  front,  iu  order  to  prevent  the  coal  from  falling  back  ot 
foil  cars  as  tbey  ascend  tbe  slope.  At  tbe  Mount  Hope  slope,  le 
the  lowest  level  of  the  Black  Diamond  mines,  and  pitching  at : 
of  37^  15'  to  tbe  soutlt,  tbe  cars,  built  of  wood  and  sumetiintii 
iron,  have  the  following  interior  dimensions:  Length, 6  feet  6 
width,  2  feet  C  inches ;  depth  in  front,  2  feet  5  inches;  depth 
end,  2  feet  11  inches.  The  width  of  track  is  about  3(t  incheR 
cant  hold  about  a  ton  of  coal  and  they  are  drawn  q])  the  sli 
tjt^am  winding  engine.  Some  details  couceruing  this  hoistinf 
given  beyond. 

TEAMMING  UPON  THE  C0M6TOCK  LODE. 

The  annexed  figure,  drawn  to  one-twentieth  of  the  full  aiA, « 
construction  ofa  dumping  car,  made  of  wood.desigoed  to  run eqi 
on  a  horizontal  track,  upon  a  steep  incline,  or  upon  the  aartm 

the    form  n» 


Dmnping  Car  for  inclined  shaft  or  eoUery.  carrvinff 

wheels  This  amngeraent  for  turning  the  car  uiwn  a  pivot; 
load  to  be  dumptil  on  either  side  of  the  raised  track  at  tbe  dui 
oi-e,  or  at  tbe  ^ttle  heap  The  forward  end  is  closed  by  a 
opening  outwaid,  suspended  on  an  iron  rod,  extending  from 
ol  the  car  to  the  other  The  back  end  of  the  car  and  half  its  I 
top  are  closed  nith  planks,  secured  by  strong  iron  straps. 

UNDERGROUND  TRAMMING  ABROAD. 

The  next  figure  represents  the  tunnel  car  used  at  Freiberg 
The  load  is  i 
upon  tbe  axil 
timber  extendi 
tudinally  in  tt 
nnder  the  car. 
The  wheeli 
good  size,  and 
ends  of  their  : 
supported  by  t 
iron  bands  d 
froot  the  side  o: 
The  next  fij 
recall  to  the 
those  who  bm 
the  Freiberg  d 
**hnnd,'*(Hrdo| 
lonly  employed  in  that  district.    It  is  of  wood,  bound  vith : 
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istracted  of  Boch  a  size  ns  to  1k>  miinagcd,  Trben  loaded,  by  a  sinj^lo 
n.  The  tales  are  fixed,  and  the  car  is  tiiriit'd,  wlicn  necessarj',  by 
ing  it  so  BB  to  lift  th»  fnrwani 
6  aud  leave  tbe  weight  reatiag 
the  two  larger  wlieels  oiih  r 
me  dogs  are  particularly  usilid 
minefi  where  tracks  lul^e  not 
ni  laid.  Tbeir  broad  whiils  ena 
;  them  to  go  through  onlinir^ 
llerieH,  or  over  tbe  inequalities  of  ^ 
e  sui'faee.  Tbey  are  generally, 
■sever,  run  on  strips  ot  boards, 
ways  otberwiao  prepared,  to 
niiiisli  the  labor  of  the  nuoers 
spelling  tbem. 

Fhe  rapidly  increasing  production  of  the  coal  mines  of  Great  Britain 
d  the  Coutiuent  has  necessitated  great  iuii)rovementa  in  the  nietbuds 
transiMirtntioii  underground.  The  wagons  used  for  the  puipose  and 
■ir  nimiing  gear  ai-e  no  longer  roughly  and  rudely  coustracted,  but 
f  luade  witli  great  care.  The  wheels  are  accurately  made,  well  bored, 
1  fitted  with  earofiiUy  tuiiied  axles,  and  these  are  kept  well  InbricattHl 
grease -Ik>x en,  so  as  to  prevent  loss  of  jiower,  wear,  and  Mction. 
ji  Friinee  aud  Belgium  a  few  years  since  n  piiiiu  flat  rail,  set  ou  edge 
1  tightly  wedged  into  the  cross-ties  or  chairs,  was  preferred  to  any 
ler.  The  size  of  the  iron  dei>ended  upon  the  weight  to  be  sustained. 
r  cars  carrying  500  kilogniiumes,  0  .055  by  U^-Oll  was  sutlieicnt ; 
t  if  the  track  was  to  be  used  for  n  long  time,  heavier  iron  was  pre- 
reil.  The  width  of  track  was,  and  is,  in  general,  from  0".CO  to  0".80. 
tbe  Uliinzy  collieries,  where  the  ears  carry  about  1,(KH)  kilogrammes, 
le  ton.)  the  width  is  ti'>>.80,  and  the  flat-bar  rails  measure  0™.07  by 
JOS. 

kt  the  Anzin  collieries  it  is  found  advantageous  to  use  iron  cross-ties, 
tb  fhuini  welded  or  riveted  to  the  ends,  in  preference  to  rross-ties  of 
nd.  Itails  with  a  rounded  summit,  and  thicker  at  tbe  baue  than  the 
9,  were  in  use  there  in  preference  to  the  »piare-edgcd  rail,  but  these 
■vo  in  turn  given  place  to  a  light  I-niil.  It  was  calculated  by  Bui-at 
ItWl  that  the  tramways  at  Anzin,  O^.OO  wide,  aud  with  ei-oaa-ties  of 
n  lit  distances  of  0".8O,  did  not  cost  over  five  l^anc»  iier  lineal  metre. 
But  gn-at  improvements  have  been  made  since  that  time,  and  in  the 
Implement  au  Jilateriel  dea  Ilonilleres,  Piotessor  Burat  states  that  the 
Bclusions  arrived  at,  after  very  careful  iuvestigfltions  of  the  methods, 
f:  1.  That  the  narrow-gangc  tracks,  those,  for  example,  of  ((".GO,  are 
!  most  desirable.  '2.  That  the  flat  rails  and  bar  raits  on  edge  should 
aljandoned  for  i-ails. presenting  at  least  two  centimetres  of  [tearing 
"face  to  the  wheels.  J,  That  the  charges  for  tbe  cars  should  not  bo 
vater  than  400  kilogrammes,  net  weight,  in  order  that  the  attendant 
y  easily  turn  the  car  on  cur^-cs  of  short  radius,  or  put  it  upon  the 
ck  in  case  of  its  running  ofl*.  Light  I-rnils  are  in  use  in  some  of  the 
lieries,  as  well  as  the  method  of  oiling  known  as  Cvnird's,  by  meaus 
an  oil -box  placed  in  a  hollow  axle. 

SELF-LVBlIICATinO  AXLKS. 

Smnl's  contriTance  is  describeil  in  the  I'eports  upon  the  Paris  Exposi* 
L  It  is  desiguetl  to  supply  oil  in  moderate  aud  regular  quantities  to  the 
mala  or  bearings  of  the  wheels  of  wagons  tor  undergronud  tramming, 
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and  for  excluding  nil  grit  nnd  dirt  from  the  bearing  Burfucfs,  Tk 
wIiei'lH  nro  supported  by  jouniulH  J  J,  workiiig  in  a  boUow  cylimlHoc 
liox  a  extending  across  the  bottom  of  the  car.  'This  cylinder  Ih  uilileni 
nt  each  end,  for  one-tliird  of  its  length,  for  the  reception  of  the  jddiuI 
The  middle  third  of  the  cylinder  is  left  rough,  and  receives  nu  oil-tna, 
which  may  be  filled  through  a  hole  in  the  cylinder,  closed  by  a  screr^ 
witli  a  conical  imint,  Trhich  enteii;  the  oil-box  and  nearly  closes  the  holt 
in  it,  leaving  only  a  small  opening,  through  which  oil  can  exude  iu  uul 
qnantities  whenever  a  bubble  of  air  enters.  The  journals  are  Ktmi 
ill  their  places  by  caps  c  c,  fixed  to  the  tnick  and  litting  over  the  laili 
of  the  cylinder  and  catching  upon  a  shoulder  left  upon  the  joumaL 


C\-raTd'a  Sclf-lnbricBting  Axlo. 

Axles  of  tbia  kind  «sed  upon  wa^na  at  the  mines  of  the  Tiwigie 
Compiiuy  t'onsnme  a  decilitre  of  oil  m  running  an  aggregate  distanttrf 
I'lO  kildinetros — about  6a  miles.    Oil  is  renewed  every  fortnight. 

!M.  I^vranl,  in  his  description  in  detail,"  states  that  a  car  with  ituKt 
nxle^jdid  not  consume  more  than  three  decilitres  of  oil  in  22<la}'s'nn- 
uing,  the  total  distance  nm  having  been  -148  kilometres. 

Since  the  Exposition  of  1S(>7  a  commission  of  mining  engineers  hu 
been  orgniiize<l  in  Belgium  for  the  pnri>ose  of  studying  tlie  Uiffmiit 
forms  of  cars  and  tramways  in  use  in  the  coal  basins  of  the  norttiiit 
France  and  in  Belgium.  The  oar  designed  by  M.  Parent  I1.I8  been  io- 
trodnced  in  many  of  the  mines  of  the  Anzin  company,  nnd  nppeanln 
give  great  satisfaction.  The  body  is  rectangular,  I^.IO  loug,0".iS 
wide,  and  0"  ,57  deep;  capacity,  five  hectolitres.  Tlie  bodyismadtrf 
iron,  two  niillimeti-es  thick  for  the  sides  and  tbur  inilimetres  for  tltf  DM* 
torn.  The  total  weight  of  the  car,  with  wheels  of  wrongbt  iroD,  ii  IM 
Idlograninies,  and  with  cast-imn  wheels,  210  kilogrammes.  TheyaHtM 
fnmea  each,  with  cast  wheels,  nnd  lOi  inm 
with  the  wronght-iron  wheels.  These  wnmgM 
wheels  are  stnmiied  from  a  single  piece  ofi««i 
ait!  ()"*.2S  in  diameter,  and  weigh  8  kilognuBnut 
each.  They  ai-e  much  lighter  and  less  li^ilde  f 
break  tlmn  the  east-iitin  wheels. 
At  the  Cliazotte  collieries,  M.  HaxSnori 
-  has  adopted  the  Pagat  wheel  and  axle.  Ha 
Jjs  a  biTOid-fiiced  wheel  of  small  diameter,  tin 
<  torm  and  cnnstructiun  of  which  may  be  be* 
I  understood  by  reference  to  the  annexed  figiW 
•^  w  hitli  is  a  section  through  the  center,  ghowiif 
the  end  of  the  axle  and  the  oil-box.  VanA- 
bo\  ai)i)ear8  to  be  the  chief  merit  of  this  »b(d. 
The  cud  at  the  axle  protrudes  within  it,  ani 
the  uheel  is  Iield  iu  place  by  a  simple  qoiaf 
luuhpiu  inserted  tbrougli  one  of  the  iap 
boles  made  in  the  hub  to  permit  the  introdnc- 
tmn  of  the  grease  from  timetotima  Tlufl 
Poeat  WLeel  nod  Oil  box     two  openings  are  closed  by  c<»kB  e  e  only.  ^ 

*Iii  Diirut'o  Uatfiiiul  dcs  Huaill^rca — Buppldment,  ISSS*  pp.  lft-14> 
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ise  or  tallow  is  used,  and  is  inserted  by  means  of  an  injector. 
r  movement  of  the  wheel  the  axle  warms  a  little,  the  grease 
pits  and  nms  into  the  bearing  so  gradually  that  it  need  not  be 
oftener  than  trtice  a  week. 

ling  to  M.  fixTjird  this  box  once  filled  with  grease  is  suflScientfor 
a  distance  of  sixteen  kilometres.  It  holds  128  grammes ;  the 
sts  52  francs  i>er  100  kilogrammes,  and  the  expense  per  ton,  per 
),  is,  consequently,  for  the  four  wheels  of  a  car.  0  '^.0455.  These 
Xi  used  under  an  oval  tub  car,  th(i  capacity  oi  which  is  limited 
lognimmes. 

nzy,  the  ears  are  rectangular,  expanded  over  the  wheels ;  carry 
of  600  kilogi'animes  and  weigh  230  kilogrammes.  The  wheels 
a  the  axles,  and  the  axles  turn  in  boxes  fixed  to  the  body  of  the 

USE  OF  SMALL  TIIA3I- WAGON'S. 

th  Wales  it  has  been  argued  that  small  tram-wagons  are  more 
al  than  large  ones,  since  they  permit  less  height  of  the  drifts, 
of  tramways,  and  the  use  of  ponies  and  boys  instead  of  horses. 
»ting  of  the  Institute  of  Engineers  it  was  stated  that  at  a  col- 
lie Aberdare  Valley  there  had  been  effected,  by  the  introduction 
trams,  a  saving  of  Is.  a  ton.  The  vein  was  3  feet  8  inches 
d  the  old  i)rinciple  was  to  cut  as  much  as  C  feet  6  inches  for 
r  and  horse  road.  But  upon  the  introduction  of  the  small  trams 
e  depth  to  be  cut  was  4  feet  0  inches ;  and,  consequently,  there 
ving  of  two  feet  in  top  or  bottom — the  top  being  a  hard  cliff, 
ig  out  150  tons  a  day  with  the?  large  ti*am,  fourteen  horses  were 
1,  at  a  cost  of  £4  Vis,  M, ;  with  small  trams,  the  same  amount 
work  was  done  for  £1 11/?  8^. — that  was  tlie  cost  of  ponies, 
1  jiggermen — so  that  there  v\'as  a  sa^^ng  of  nearly  C(Z.  a  ton  on 
1  alone. 

5  other  hand,  it  was  asserted  that  it  is  certainly  possible  to  de- 
rge  tram  with  a  smaller  tare  in  i)roportion  to  the  load  than 
tend  a  tram  with  a  (capacity  of  only  six  or  ten  Inmdred- weight ; 
[ler,  that  it  is  very  doubtfid  whether  a  saving  of  one  third  could 
in  the  cost  of  haidiug  by  the  use  of  ponies  rather  than  horses. 
)llowing  figures  wen*  given  as  showing  the  comparative  cost  of 
with  large  and  small  trams  in  the  same  colliery — No.  3  vein, 
iried  from  2  feet  0  in(*hes  to  3  feet  0  inches  or  3  feet  9  inches. 

Tram  of  ouo  Tram  of  ten  hiin- 

tou.  dred  weight. 

8.     d.  8.     d. 

cutting  coal 2  0  per  ton.  2    0    per  ton. 

bottom  for  horse  height 0  3  per  ton.  0    1^  i>er  ton. 

underground 0  4Jper  ton.  0    3j  per  ton. 

coal  in  stalls 0  2  per  ton.  nil.    per  ton. 

f,  screening,  &c 0  lA  per  ton.  0    1    per  ton. 

otal 2  11  2    6 

J  a  saving  of  5(Z.  per  ton  in  favor  of  the  small  tram.  But  it 
litted  that  with  a  thick  vein  these  items  might  be  altered  ma- 

s  a  matter  upon  which  no  general  nile  can  be  established ;  the 
ill  of  necessity  be  governed  in  the  choice  of  the  form  and  size 
ms  by  the  peculiar  local  conditions  of  the  colliery. 

1.  Ex.  Doc.  207 30 
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PORTABLE  TRA:HW'AYS. 

Tn  coal  cutting  or  drilling  l>y  machinery,  or  in  any  mining  work  ^\m 
rapitl  advances  arc  made,  it  becomes  important  to  be  able  iu  quiikh 
extend  the  ti*amway  or  track  so  us  to  keep  the  nmehine  well  uptoti 
tace.  To  facilitate  this,  ]\lr.  Firth,  of  England,  who  has  made  unA 
jxitented  several  improvements  in  coal-cutting  machines,  pn'iuwsto 
mak(*  the  ties  or  sleepers  in  such  a  form  that  the  rails  can  be  t^^istctlw 
sprung  into  them.  His  i)lan  is  described  in  an  English  journal  asfil- 
lows : 

It  is  tlic  prosoiit  cnstoin  in  tixiiij^  the  railroad  for  coal-cuUiii;;  iiiaeliineR,  to  \W!  nb 
about  lour  yards  in  l(?n;j:1Ii,  liaviii«r  one  Klfciicr  lor  oacli  joint  and  one  or  nnni*  iutl•^Bl^ 
diato  sli'i'.pt'i-s  lor  each  ]»air  ol'railH.  The  kind  ol' sleeper  Jiitherto  ii.M-d  hns  Imyii  of^nd 
a  fonn  that  the  int«'rnnMliat(?  sleepers  have  to  1k'  hannnered  on  and  oti'eaeli  tiiiiiTLrn«J 
has  to  he  removed  nearer  to  the  tiiee  of  the  eoal.  Tlic  imjiroveuient  rona-aF  ii 
niakinj;the  intermediate*  slee])ei*H  of  sueh  a  form  that  rails  eau  be  twistod  i»nt  t<f  and 
into  them,  instead  of  liamnnrrin;;  tlie  sleepers  off  and  on  to  the  rails,  v.iiieh  iiii]>n>^(iittitt 
tJ.'Tids  to  a  ;^reat  savin;;  <»f  labor  and  time  in  making  the  railroad  for  coal-inttin{:n» 
ehines,  a!id  snhsetinenlly  in  taking  it  to  pieees  an<l  [>ntti!ij^  it  togetliern;;din  whMwm 
it  has  to  ho  nmioved.  At  the  onter  end  of  the  8leeper  is  a  \i\f*  under  which  tlieoottf 
lian;>;i;  or  ed^e  of  the  foot  of  the  rail  (>ntei's,  and  the  foot  of  tliti  rail  then  di-ui»  lirkv 
a  stoj)  nn  the  sleeper,  which  i)revents  the  rail  eseai>ing  laterally  niitil  itn  iaiiiT  etipe ii 
inteniicMially  raist^d.  The  same  form,  or  a  modification  of  the  winie  form,  can  I*  «^ 
plied  to  the  tnunroads  of  niincH  <;enerally,  also  to  sidin<^  and  milroadR  «Tf  orlvrd^ 
script  ions,  and  by  this  means  no  woo(k'U  wedges  or  keys  are  reqiiireil  to  kceptbenSi 
in  their  places. 

TRA^nilXG  BY  STATIONARY  ENGINES. 

In  Belgium  th<»  formations  through  which  the  galleries  of  the  minei 
are  cut  are  so  soft,  and  undergo  such  continual  change  by  swelling, 
that  it  is  not  practicable,  except  in  rare  cases,  to  establish  a  system S 
hauling  the  coal  by  stationary  steam  power  such  as  has  been  suci-ess- 
fully  Intro{luce<l  in  the  English  collieries. 

In  most  of  the  <5oal  mines  of  England  the  regularity  of  tbe  strata ii 
such  that  a  shaft  may  be  used  for  a  long  time  for  the  oxtnictioD  of  a 
enormous  amount  of  coal  brought  to  tbe  shaft  fi'oin  great  horizoutal  dis- 
tances below.  It  is  not  unusual  to  see  in  Great  Britain  slialtsftoB; 
which  OCM),  1,000,  l,:iOO,  and  even  1,500  or  1,000  tons  are  extracted 
in  twenty-four  hours.  Such  an  amount  of  work,  extending  over  grwt 
periods  of  tim(*,  requires  all  the  parts  of  the  shaft  to  be  coustnieted ii 
a  solid  and  permanent  manner. 

For  the  conveyaiice  of  such  immense  quantities  of  coal  to  the  shafti 
it  is  necessary  to  use  power  greater  than  is  alforded  by  men  tnimlN 
the  wagons  in  tlie  usual  way.  The  coal  is  loaded  into  wagons  in^utaia- 
ing  from  350  to  450  kilogrammes  each,  and  five  or  six  of  these  wagooi 
are  then  formed  into  trains,  which  are  drawn  by  liorses  to  tbe  nak 
tramways,  which  vary  in  length  from  a  few  hundred  yards  toewn* 
mile. 

Tramways  may  be  divided  into  three  classes:  first,  those  in  ffliiA 
the  slope  toward  the  shaft  is  sufficient  for  tnuns  to  descend  by  their 
own  gravity,  and,  in  descending,  to  draw  up  the  emi>ty  trains;  swtwll^ 
those  in  which  the  grade  is  reversed,  and  sufficient  to  permit  tlie  emW 
trains  to  descend  from  the  shaft  to  the  end  of  the  it>ad  bythWi** 
gravity;  third,  those  in  which  the  bed  or  grade  is  horizontaX or neailv 
so,  necessitating  power  for  the  movement  of  the  trains  either  iray. 

In  the  second  class  the  loaded  ti*ains  are  usually  drawn  up  towaxdAi 
shaft  by  menus  of  a  cable  wound  ui)on  a  drum  by  a  steam  engiiietVhik 
the  empty  cars  are  lowered  by  a  cable  unwinding  from  the  samednuB* 
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litd  ctoss  an  endless  rope  or  cable,  wliich  traverses  the  gallery 
e  track  between  the  raits,  is  moved  by  an  engine,  and  the  trains 
led  to  this  moving  rope 
anied  to  their  destino- 
.  few  details  npon  tbia 
in  of  tram  roads  may 
ible.    It  is  understood 
lonble  track  is  laid  on 
Is  where  this  method  of 
Jie  trains  is  used.    Tbo 
urangement  of  the  ca- 
engine,  &c.,  are  shown 
gare  in  plan  showing 
ks,  the  engine,  &c. 
riring  engine  is  Ben-\, 
aced  in  a  recess  cut  at  .i 
I  of  the  gallery,  and  jt 
air-shaft,  by  which  the  "• 
pom  the   furnaces  can  ^ 
The  cable  is  wound  N 
Imm,  and  is  supported  ^ 
>ot  its  conrso  by  bori- 
•llers,  and  in  the  curves  -i 
d   by  vertical   rollers,  -j 
ends  of  the  route  the  \ 
ms  ux>on  drums  placed  ^ 
the  tracks,  the  dinme-  < 
licb  is  equal  to  the  dis- 
im  center  to  center  of 
8.    In  some  cases  the  i 
ID  for  a  part  of  the  dis-  i| 
tdergroiind.     In  onlcr  \ 
e  a  proper  tension  of  0 
e,  it  is  passed  over  a 
poH  a  movable  frame, 
oised  in  such  a  way  as 
ip  the  slack  of  the  ca- 
pve  a  constant  tension, 
e  travels  constantly  in 
:tion,  and   thus  moves        Tramming  by  gteam-poirer  niulergTonDd. 
ways  niwn  the  two  tracks.    Trains  of  twenty  or  thirty  wagons 
oved  by  this  arrangement. 

riy  in  some  mines  the  engine  was  established  at  the  surface, 
sble  waa  guided  to  the  bottom  by  pulleys  and  sheaves;  this 
Irst  plan  adopted,  bnt  it  occasions  too  much  friction  and  wear 
pe,  and  now  the  engine  is  always  place<l  underground. 
rt  or  stop  the  trains  it  is  not  necessary  to  stop  the  cables.  There 
actor  in  the  first  wagon  of  each  train.  When  he  wants  to  put 
in  motion  he  lifts  up  the  cable  with  a  hook,  makes  it  pass  along 
I  block  fixed  under  the  wagon,  and  by  means  of  a  lever  he 
mrud  a  wooden  wedge,  which  squeezes  the  cable  against  tbe 
doek.  Cable  and  wagon,  being  then  connected,  move  together. 
meiiag  hia  lever  tbe  other  way,  the  conductor  disconnects  the 
atop*  the  train.  When  the  train  arrives  opposite  the  machine, 
tte  cable  inns  under  gronnd,  the  conductor  loosens  the  rope 
train  mna  alone.    The  momentum  carries  the  train  up  to  ue 


564      MINES   AND   MINING   WEST   OF   THE   ROCKY   MOUNTAINS. 

point  whore  tbe  <.*al>lo  reappears ;  the  coudnetor  theu  again  c<)nnects  \j» 
rope  to  the  train  as  before. 

In  the  eoal  mines  of  Pelton  the  principal  road  is  1,500  metres  in lenjA 
It  is  pai-tly  horizontal  and  partly  on  a  slope  of  live  degrees.  The  drivinj 
eahle  is  0'".022  in  diameter,  its  running  speed  is  0™.00  i>er  second,  audit 
carries  a  train  of  .'50  wagons;  the  widtli  of  the  rail  is  0°*.C0;  thestitfiijrt 
of  the  motive  power  is  40  horse-power;  and  the  cable  transports .!(! 
trains  in  12  hours,  representing  a  duty  of  500  tons  of  coal. 

Fraurx 

The  labor  costs l.'U6 

Coal  (refuse)  for  fuel,  0  tons  at  3  francs 1S.(II 

Repairs,  interest,  &c T6j0 

Total MW 

Which  represents  a  cost  of  O.L'JT  franc  per  ton  i>er  kilometre.  Vnikr 
the  most  iavorable  conditions  transportation  by  horses  costs  0.1*1  franc 
per  ton,  and  by  trammers,  0.C7  franc. 

GRIP  PULLEYS. 

In  hauling  heavy  loads  up  inclines  in  mines  or  elsewhere,  tbe  pip 
pulleys  may  be  used  with  great  advantage.  Mr.  A.  S.  llallidie,  of  Su 
Francisco,  has  recently  invented  a  pulley  of  this  descrix)tiou,  wbicbis 
noticed  as  foUows  in  the  Scientific  Press  of  that  city  : 

Its  nov«^lty  consists  in  so  arraii;;in«5  the  two  gripping  jaws  or  clini*^  that  they  will  be 
o}M'ratoil  by  the  strain  npon  the  rope,  without  the  necessity  of  bolts,  rivets,  scrtWsbW 
other  ch'vice  for  hohliiig  them  in  pnu^e.  The  rim  of  the  whwsl  is  made  in  twopuH^ 
one  of  wliich  is  formed  solid  with  an  ami,  and  of  only  half  the  deHirodthickn«»ofthc 
rim,  so  that  it  ft^rms  a  shoulder.  This  is  then  lK)lt<.Ml  or  rivet<>d  to  the  other  ptn.tkM 
forming  a  rim  of  the  required  thickness.  The  flanges,  between  which  the  {rrippnig 
jaws  or  clips  are  placed,  are  simply  spread  apart  in  the  ordinary  manner  of  fnnniiif 
the  gnM>ve  in  pulleys.  At  intervals  around  the  entire  grooved  perijihery  of  the  vhw 
an*  cavities  or  n^cesscs,  placed  opposite  one  another  in  the  two  daoges.  ITirtean 
made  widest  at  tin*  lower  part.  The  clips  or  jaws  are  made  with  spreading  amis  toil 
to  admit  the  ro]ie  easily,  and  the  corners  extend  into  the  cavities  just  mention«Hl.  thai 
preventing  their  dropping  out,  while  allowing  of  a  slight  motion  to  and  from  onfU- 
(»ther.  A  grot>v<*  or  space  is  made  just  below  the  ptunt  of  meeting  of  theclin.*.  holhit 
when  tlu'  strain  comes  <»n  the  lope  or  chain,  which  rests  <m  the  l>ottom  of  thi;  groove 
betwcfii  tlu"  two  jaws,  the  central  part  of  each  clip  will  be  depressed,  thus cauMDgtbf 
jaws  to  grip  the  rope  and  prevent  its  slipping,  while  the  strain  is  on,  but  JW  HK»n  ai 
this  is  removed,  tlw  jaws  will  work  freely  in  their  sockets  and  allow  the  rojte  to  op« 
tlirm,  an<l  thus  free  itself  from  the  pulley.  This  invention,  in  wliich  the  jawsiff 
op('rate<l  aut(»matically  by  the  strain  on  the  rope  and  their  own  weight,  is  excK-diulf 
simple  and  eti'ective,  has  no  complicated  parts  to  get  out  of  order  or  break,  aiuii 
chea}>cr  than  other  kinds. 

TRAM3UNG  BY  MINING  LOCOMOTIVES. 

^laiiy  efforts  have  been  made  to  substitute  small  locomotive  enginei 
for  animal  power  in  under^onnd  haulage,  especially  where  theamomt 
to  be  moved  is  constant  and  large.  In  some  of  the  Pennsylvania  col- 
lieries .such  locomotives  are  now  successfully  employed.  The  first  n* 
chine*  of  this  kind  was  built  for  the  Lehigh  Coal  and  Navigation  Co* 
l)any  by  jMessrs.  Grice  &  Long,  of  Philadelphia.  It  is  a  locomotivefl' 
])e('uliar  <'onstructi(ni,  measuring  12  feet  in  length  bj'  about  4  fert^ 
inches  in  width,  and  G  feet  in  height  from  rail  to  top  of  stack  or  root 
It  weiglis  11,000  imunds,  with  water  and  fuel.  The  wheels  are  alwnt 2 
feet  diameter,  are  foui-  in  number,  and  ai^o  all  drivers.  Distance  betwwi 
the  wlieels,  5  feet  G  inches;  gauge  of  track,  3.  feet  6  inches;  rails,  tf 
pounds  i)er  yard. 
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!he  work  to  be  done  is  to  draw  the  wagons  or  "cars"  from  a  "  coal 
aker"  into  the  mine,  a  distance  of  about  7,600  feet,  5,500  feet  of  which 
n  what  is  known  as  No.  5  Tunnel,  near  Summit  Ilill.  A  great  part 
he  road  is  in  a  gangway  in  the  coal  of  a  seam  overhiying  that  worked, 
the  coal  is  a  hard  anthracite,  there  is  no  danger  to  be  feared  from 

he  working  expenses  of  the  engine  for  two  months  are  known  with 
aracy.  In  order  to  compare  them  with  the  cost  of  doing  the  same 
)Qnt  of  work  by  mules,  we  will  assume  the  mine  to  be  working  to  its 
capacity,  600  tons  of  clean  coal  per  day.  To  do  this  work  with 
es  would  require  the  handling  of  300  "c^rs"  of  two  tons  each  (91) 
ic  feet)  per  day,  and  about  40  cjirs  of ''  shite,''  "  waste,"  etc.  To  haul 
je  over  7,500  feet  of  road,  requires  three  teams  of  seven  mules  each, 
wring  110  cars  in  a  train;  there  are  needed,  therefore,  three  sidings  to 
)  trains  on,  and  60  cars  are  on  the  road  at  a  time ;  there  will  at  the 
e  time  be  20  in  the  mines,  and  20  outside;  in  all,  100  cars  will  be 
lired  to  do  the  work.  The  wear  of  the  roads  by  mules,  re(piires  the 
Jtant  work  of  one  man  to  keep  them  in  repair, 
o  do  the  same  amount  of  work  with  the  locomotive  requires  but  50 
^  since  the  engine  takes  in  a  train  of  15  cars  in  less  than  half  the 
?  required  by  the  mules;  15  cars  in  the  mine  and  15  outside,  or  say 
n  all,  suffice  to  "handle''  600  tons  of  coal  per  day.  There  is  but  one 
ling"  required  by  the  engine;  it  is  at  the  end  of  the  road,  and  is 
mged  with  an  air  shaft  to  carry  off  the  steam  and  gases  froin  the 
ibustion  of  the  coal. 

lie  engine  has  abundantly-  proved  itself  capable  of  drawing  15  to 
cars,  the  road  being  so  gi'aded  as  to  make  the  work  of  drawing  the 
led  wagons  out,  no  greater  than  that  of  taking  the  light  ones  in. 
maximum  speed  is  9  miles  per  hour,  though  it  does  not  run  at  that 
5  "underground" — it  draws  a  train  with  ease  round  a  curve  ol  75 
)  radius. 

lie  following  comparison  of  the  expenses  attending  working  with 
locomotive  and  by  mules  has  been  made:  * 


Locomoiirt  per  day. 

igineer $3  50 

ly 1  25 

itin,  oil,  fViel,  &c 1  55 


Total. 


G  30 


Mules  per  day. 

21  mules,  at$l  per  da v ^21  (K) 

Sdrivers \ 6  :U) 

Extra  cost  of  keeping  road  in  re- 


pair. 


2  00 


Total 29  30 

tring  a  balance  of  $23  per  day  in  favor  of  the  locomotive. 

\t  men  are  sent  in  to  their  work  on  the  wagons.  When  these  are  drawn  in  by  the 
JDe,  there  is  a  saving  of  15  minutes,  morning  and  evening;  and  as  one  miner  cuts,  on 
iverage,  14  tons  of  coal  (clean  and  prepared  for  market)  per  day,  and  has  one  laborer 
nad  the  same,  it  wiU  effect  a  saving  of  :^)  minutes  a  day  for  eighty-six  men,  or  four 
I,  at  ^2  =$8  per  day,  by  usin}r  the  en}|ine  for  this  work.    The  average  of  14  tons  per 

is  above  that  performed  by  the  miners,  generally,  throughout  the  anthrncite 
oa,  owing  to  the  high  inclination  and  great  thickness — from  20  to  50  fec^t — of  the 
da  in  Uie  Panther  Creek  Valley.  In  the  Wyoming  coal-fields,  the  average  amount 
oal  mined  per  man  per  day,  is  al)out  10  tons. 

we  consider  the  first  cost  of  the  motors  referred  to,  wo  find : 


motive $3,000 

line  wagons 0,250 

ling^aay 1,000 

Total 10,250 


21  mules,  at  $200 $  4,200 

100  mine  cars,  at  $125 12,  .")00 

3  "sidings"  for  passing  trains. . .     3, 000 

Total 19,700 


iriDg  a  balance  of  $9,450  in  favor  of  the  engine. 


*R.  P.  Bothwclly  mining  euguieer,  in  the  American  Journal  of  Mining. 
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Taking  tlio  iut«r<>st  on  the  above  »t  10  per  cent.,  and  sllnwiug  SOO  wortini;  iMft} 
year,  Hinco  ttioBu  iiihics  are  not  nockod  duriutc  thu  \riuter,  and  coauting  tvculy  ni 
l«r  liuy  liir  knupiiig  each  mule  100  duyit  in  wiuter,  we  obtuiu  a  total  Bttviug  of  p; 

Set  anuuin,  or  iiion^  tliun  six  ceuta  a  tou  upuii  the  coal  miued,  effected  by  tlieiM 
nction  of  the  loeouotive. 
The  constructors  state  that  this  comparison  of  a  few  of  the  princr 
items  of  cost  and  working  exi«?U8es  may  bo  accepted  as  substautia 
c<»rrcct  for  the  location  referred  to.  Tlie  actual  working  of  the  locoi 
live  justifies  the  conclusions  deduced,  yet  its  introduction  is  still 
recent  to  warrant  a  very  positive  assertion  that  the  results  irill  alv 
show  so  large  a  balance  iu  its  tavor. 

Since  the  data  were  obtained  for  the  foregoing  estimates,  anotheii 
an  iiuprovcd  mining  locomotive  has  been  put  into  the  mines,  and 
manager  of  the  collierj- reports  that  l>oth  have  proved  eminentlyi 
cessftd.  Two  more  have  since  been  added  to  the  list,  and  the  sax 
effected  by  their  substitution  for  mules  is  so  great  that  it  will  b 
cover  the  fli-st  cost  of  tbo  machines. 
Tlic  general  appearance  of  these  locomotives  is  shown  bv  the  flgi 

They  are  bnilt^ 

lowandcompaci 
as  to  pass  throi 
the  galleries  of 
mines,  and  to  i 
any  i'e<iuiiied  ga 
from  2  feet  (i  inc 
upward.  The  bei 
sometimes  does 
5  escw-d  5  feet  fi 
the  track  to  tbtf 

Hining  LocomotiTO.  of  the  Smoke-Stil 

It  is  of  course  desirable,  where  there  is  bead  room,  to  give  a  giw 
teight  to  the  stack.  These  locomotives  will  haul  from  50  to  120  tc 
gross  load,  the  capacity  of  the  engine  being  controlleil  by  the  ganp 
track  and  the  headroom.  The  mine-locomotives  weigh  from  9,0U( 
l'J,000  pounds  each,  and  work  well  u^wn  a  28-pouud  rail.  For  oats 
work,  taking  the  coal  to  the  bi'eakcrs  and  returning  the  empty  can; 
bituminous  coal  pit«  for  conveying  the  coal  to  the  i>oiiit  of  shipme 
air  furnaces,  quarries,  &c.,  they  are  built  from  foui'  to  nine  tou 
weight,  caeb  size  increasing  by  one  ton. 

All  these  engines  are  remarkably  open  and  accessible  for  clean: 
and  repairs,  there  being  no  part  that  cannot  be  readily  reached.  0 
sidering  the  very  limited  space  afforded  by  the  mine  gangway  i 
constructors  of  these  locomotives  have  been  remarkably  successw 
combiumg  the  boiler  and  machinery  so  as  to  effectually  meettbe 
quiremeuts  of  the  work. 

SUBFACB  TBAKSPOBTATION. 

At  most  of  the  mines  in  Califortua  and  Kevada,  tlie  cars  used  iB< 
mine  are  taken  to  the  siu-face  and  used  there  also  to  oonvey  dieir  It 
to  the  dump-pde  or  into  the  mill.  But  when  the  point  of  deliver}  « 
removed  from  the  mootli  of  the  mine,  the  mineral  is  either  thrown  ji 
enormous  wagons,  to  be  hauled  by  horses  over  the  common  loads,  (ft" 
larger  cars,  running  ui>on  rail. 

The  two  most  notable  examples  of  mJniug  railways  in  CaliferniB  '■ 
the  road  at  the  Pine  Tree  and  Josephine  mines,  in  Mariposa Oonn^i* 
the  railway  leading  fh)m  the  Mount  Diablo  mines  to  the  ptdnt  of* 
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mat  of  the  coal  at  Antioch,  upon  the  San  Joaqoin  Biver.  The  road  at 
the  former  place  is  built  from  the  mouth  of  the  mines  to  the  mill  on  the 
Herced  River,  and  has  a  zigzag  course  along  the  almost  precipitous  slopes 
if  Hell's  Hollow.  The  cars,  loaded  with  quartz,  are  formed  into  trains 
nd  descend  by  gravity  along  the  steep  incline,  the  speed  of  movement 
mg  controlled  by  brakes ;  Sie  empty  cars  are  drawn  up  by  mules. 
On  the  road  from  the  Mount  Diablo  collieries,  the  haulage  of  the  cars 
leffectedby  locomotives  of  peculiar  construction,  very  compact  and  small, 
)  as  to  pass  readily  through  a  low  and  narrow  tunnel.  These  engines 
ork  on  a  grade  of  276  feet  to  the  mile  for  one  and  a  half  miles,  and  on  an 
ght^egree  curve,  carrying  30  tons,  at  the  rate  of  twelve  miles  per  hour. 
Sey  are  coal-burning ;  cylinders  14  by  18  inches ;  six  driving-wheels,  three 
et  m  diameter;  and  each  locomotive  weighs  25  tons. 
These,  the  first  mining  locomotives  built  in  Califomia,  were  designed 
id  constructed  at  the  Union  Iron  Works,  San  Francisco,  by  H.  J.  Booth 
Co. 

In  Nevada,  a  road  has  recently  been  built  from  Virginia  city,  ui>on  the 
omstock  locie,  to  the  Truckee  Eiver. 

In  the  annual  report  of  the  Gould  and  Curry  Mining  Company,  Pres- 
.ent  Bull  alludes  to  the  advantages,  present  and  prosi)ective,  of  this 
irginia  and  Truckee  railroad,  toward  which  the  trustees  had  advancd 
10,000.  In  a  previous  report,  it  was  estimated  that  these  advantages 
oold  result  in  a  saving  of  34  per  cent,  in  the  annual  expenses  of  the 
line.  Though  the  railroad  was  at  that  time  not  yet  completed,  there 
ftd  been  aliiady  a  marked  reduction  in  the  cost  of  wood  and  timber, 
here  had  also  been  a  considerable  saving  in  the  amount  of  supplies  neces- 
iiy  to  be  on  hand.  At  the  close  of  1868,  the  supplies  at  the  mine 
mounted  to  over  $80,000.  To  have  provided  for  such  supplies  for  the 
inter  of  1860-'70  would  have  rendered  an  assessment  of  $7  per  share 
eoessary.  The  railroad  will  jiermit  the  company  to  draw  their  supplies 
B  need^  throughout  the  year,  and  hence  the  value  of  the  supplies  at 
•resent  on  hand  aggregates  only  about  $30,000.  Instead  of  pacing  $15 
ler  cord  for  wood,  the  price  has  been  reduced  to  $11  50,  while  for  spring 
Idivery  contracts  were  offered  at  $9  per  cord. 

At  the  mines  of  the  Bed  Mountain  Company,  Silver  Peak,  Nevada, 
bere  is  a  fine  surface  railway,  about  a  mile  and  a  half  long,  and  remark- 
Me  for  the  boldness  of  its  curves  and  grades.  The  loaded  cars  descend 
upon  it  by  gravity,  and  the  empty  cars  are  drawn  up  by  mules.  The 
raad  winds  along  the  mountain  side,  ^^  heading"  the  numerous  canons, 
DDtil  it  arrives  at  a  point  above  the  larger  dumps,  where  the  ore  is  to 
be  deposited  to  be  removed  in  wagons.  The  remaining  descent  to  the 
damps  could  not  be  traversed  by  the  road,  even  with  such  curves  as 
kad  been  employed  above,  except  by  enormously  expensive  trestle-work 
or  masonry.  The  only  practiciible  route  required  an  acute  angle  in  the 
road,  and  this  was  in  fact  introduced,  by  means  of  a  back  switch,  the 
ttggestion,  I  believe,  of  Mr.  J.  E.  Clayton,  the  superintendent.  The 
tiack  runs  past  the  point  of  turning,  and,  for  a  few  yards,  up  hill.  The 
car,  rapidly  descending,  shoots  by  the  switch,  and  its  velocity  is  dimin- 
iahed  by  the  up  grade.  It  is  stopped  with  the  brakes,  the  switch  is 
cbanged,  the  brakes  are  opened,  and  the  car  starts  again  by  gravity, 
a&d  niDS  back  to  the  switch,  where  it  is  deflected  upon  the  next  descent 
M  an  acute  angle  to  the  last.  The  whole  operation  is  performed  in  a 
few  moments  by  one  man.  By  the  use  of  such  back  switches,  a  surface 
^way  may  surmount  great  difficulties  of  groimd  at  small  cost  and 
^ble.  The  dumps  of  this  company  are  like  those  of  the  Comstock 
i^es.    The  ore  is  taken  from  them  by  large  ^<  back-action"  wagons. 
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and  hauled  six  and  a  halt*  miles  further,  to  the  mill,  over  an  extcUeiii 
wagou  road,  constructed  at  great  expense,  and  presenting  so  uniform  i 
down  grade  tbat  fifteen  or  twenty  tons  or  upwards  can  be  haule<l  onii 
by  a  team  of  eight  or  ten  mules.  It  is  my  im])ression  that  the  wagon- 
road  cost  about  $20,000,  au<l  the  railroiid  about  815,000. 

TRANSPORTATION  UPON  WIRE  ROPE. 

Mr.  Charles  Hodgson  is  the  author  of  a  system  of  transiKirtinglrr 
susi)ending  the  load  upon  a  moving  endless  wire  roi)e.  This  ix>ih.'  i.s  ni|>. 
ported  on  i)ulleys  sustained  by  posts  about  seventy  yards  apart-  oq  the 
average,  passes  around  a  clip-drum  at  the  end,  and  is  worked  by  a 
ordinary  portable  engine.  The  rope  moves  at  a  speed  of  alwut  five  or 
six  miles  an  hour,  and  the  boxes  susi>ended  from  it  carry  from  one  to 
five  hundred-weight  ea(*h.  They  are  so  attached  that  they  ikim the 
pulleys  with  ease.  The  full  boxes  hang  on  one  side  of  the  supports,  andtlie 
empty  ones  on  the  other  side.  About  thiity-five  miles  of  line  have  been 
completed,  and  about  one  hundred  miles  in  length  are  constnictiugi 
The  cost  of  a  line  capable  of  transi)orting  one  hundred  tons  a  d;iyi« 
about  £400  per  mile,  and  the  average  cost  of  transportation,  including 
maintenance,  is  about  twopence  per  t()n  i)er  mile. 

TRAMMING  TPON  A  FIXED  ROPE, 

An  interesting  example  of  trjuisi)ortation  upon  a  stationary  winwije. 
used  as  a  track,  stretched  tightly  upon  ]»osts,  is  found  at  the  Brown 
mine,  Colorado.    This  mine  is  on  a  steep  mountain  slope,  about  sixt»tn 

bundled  feet  ii*om  the  mill  lielowit, 
and  the  rope  is  used  to  coiiv<yik' 
ore  from  the  mouth  of  tb«*  mine 
to  the  mill.  Two  one-am  la  quar- 
ter inch  wire  cables  an*  stiftolMii 
between  the  two  points,  one  f«f 
the  descent  of  the  louiU'd  ears,  the 


Tran.sj)()rtatioii  of  ores  iqwu  Wire  llo\}i\     lated. 


1  other  for  the  ascent  of  tlu*  empty 
/  cars.  The  cable  is  sustaiued  upon 
'  the  in*oiectinir  end  of  a  lioiizoutal 


pi*ojecting 
beam,  r/,  tipped  with  an  inm  Iwr, 
ee,  as  shown  in  the  annexed  tifjurv. 
Its  ui)per  surfac4j  thus  forms  au  un- 
broken track.  The  cars /are  sus- 
pended upon  it  by  means  of  a  cun  nl 
frame-work  of  iron,  g,  in  vbirli 
there  are  two  wheels,  with  hoiu»* 
faces  to  fit  the  curvature  ol'  tbe 
cable. 

The  desc<3nt  of  the  loaded  caw 
drav/8  up  the  empty  ones  on  the 
other  track  by  means  of  a  souD 
iron  rope,  hidf  au  inch  in  (hamete:i 
by  which  also  the  s[)oed  is  regu- 


AUTOMATIC  DU3IPINa. 


At  the  Mount  Diablo  mines,  California,  there  is,  at  the  Hope  colliery, 
an  automatic  arrangement  by  which  the  mine  cars  empty  diemselve^ 
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)the  bunkers.  The  forward  end  of  each  car  is  closed  by  a  flap -door, 
ig  npon  a  rod  at  the  top  in  tbc  usual  manner,  and  secured  by  a  hitch, 
tiie  cars  come  to  the  surfaee,  each  one  is  switched  off  upon  a  separate 
och  track,  leading  to  a  little  platform  at  the  head  of  the  screen,  over 
ich  the  coal  runs  from  the  cars  into  the  bunkers.  This  platform  is 
t  wide  and  long  enough  to  receive  and  hold  one  car,  and  is  liiing  upon 
Dnions  at  the  side  of  the  track,  and  about  two  feet  higher  than  the 
t&  The  T-rail  is  used  upon  the  platform,  and  at  the  front  end  of  the 
«r  the  rails  are  curved  upward  and  backward  for  eighteen  inches  or 
>feet,  so  as  to  lit  and  receive  the  forward  wheels  of  the  car,  and  hold 
pon  the  platform  while  the  whole  tips  forward.  As  the  loaded  car 
B  on  the  platform  the  wheels  strike  the  curve  of  the  rails,  and  the  car 
>opped ;  but  as  the  centre  of  gravity  of  the  loaded  car  is  somewhat 
kttp  than  the  trunnions  of  the  platform,  the  momentum  tii)s  the  plat- 
II  and  car  forward  and  the  load  is  discbarged.  As  the  car  tips  for- 
d,  the  latch  strikes  against  a  bar  of  iron  and  is  withdrawn,  so  that 
door  drops  open.  The  larger  cars,  in  which  the  coal  is  transported 
lie  vessels  at  the  river,  are  discharged  by  a  similar  device,  except 
i  the  platform  is  tipped  by  a  hand  crank  and  gearing.  The  aiTange- 
t  of  the  small  cars  for  automatic  dumping  is  similar  to  that  at 
izy,  except  that  there  the  rail  is  recurved  backwards  far  enough  to  in- 
e  both  wheels,  and  the  forward  wheel,  instead  of  striking  the  rail, 
j&  upon  a  piece  of  timber  by  which  the  shock  is  deaden(^d.  Tbe 
nious  are  bolted  to  a  vertical  plate  of  iron,  which  supports  the  track 
w,  and  is  prolonged  above  so  as  to  overhang  the  body  of  the  car, 
help  to  retain  it  when  inverted. 

OILING  THE  AXLES  OF  TRAM  WAGONS. 

contrivance,  known  as  Halliday's,  for  oiling  the  axles  of  tram  wag- 
OT  c^rs,  which  has  been  in  use  for  some  time  at  Mesne  Lea  colliery, 
land,  consists  of  an  open  vat,  or  tub,  placed  under  the  tmck  and 
d  with  a  small  force  pump  in  tlie  center.  Tlus  pump  has  two  spouts 
Jts,  drawn  to  a  point  like  the  tube  of  an  oiling  cup,  and  then  rising 
lie  level  of  the  axle-bearings.  Oil  being  placed  in  the  vat,  and  the 
baving  been  nin  over  it  into  the  proper  position,  so  that  the  jets  are 
58ite  the  bearings,  the  attendant  presses  with  his  foot  upon  a  lever, 
3h  moves  the  piston  of  the  pump  and  throws  the  oil  into  the  bear- 
i.  The  excess  drips  back  into  the  vat,  and  is  not  wasted  upon  the 
md,  as  is  ordinarily  the  case. 


CnAPTER  LXXII. 

HOISTING    MACHINERY    AND    APPARATUS. 

lie  simplest  form  of  hoisting  apparatus  is  the  common  hand-windlass, 
I  a  bucket  made  of  the  hsilf  of  a  barrel,  familiiir  to  every  miner. 
lexico,  and  frequently  in  Arizona  and  Nevada,  the  bucket  is  repre- 
ed  by  a  rawhide  sack,  which  has  the  great  advantage  of  being  light, 
Qg,  durable,  and  cheap.  There  are  no  hoops  to  fall  off  when  it  is 
and  it  cannot  be  stove  by  falling  down  the  shaft. 
qieriments  have  been  made  with  the  windlass  in  Great  Britain  and 
he  continent.  Weisbach  says  that  two  men  can  raise  a  weight  of 
cmnda  2.4  feet  per  second  in  a  pit  120  feet  deep  throughout  a  period 
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of  eight  hours.  This  is  cqiinl  to  about  8  tons  12  hundred- vei^rbtptf 
day.  Mr.  Walker,  in  England,  supposes  two  men  i*aising  coal  frooi 
depth  of  150  feet.  One  man  can  exert  a  force  of  12  x>ounds  at  a  speed  ofa 
feet  per  minuto.  To  convert  into  foot  pounds,  we  have:  12x220=i61l 
foot-pounds.  Then,  2,040  x  CO  minutes  x  8  hours  x  2  men  x  150  feet=7ioii 
10  hundred-weight  96  pounds,  raised  by  the  two  men  in  a  day.  Hu 
shows  theoretically  what  can  be  done.  Practically,  such  results  arenoi 
attained. 

As  the  depth  of  the  pit  or  shaft  increases,  a  horso-whimis  substituted ftt 
the  windlass,  and  this  in  turn  is  displac<?d  by  water-power  or  a  steal 
engine  and  hoisting  gear,  with  horizontal  winding  drums.    Horsewhiaij  |- 
of  good  construction  have  drums  from  eight  to  twelve  feet  in  diameter, 
but  they  are  often  larger.    The  arms  attached  just  below  the  druinart  j- 
from  30  to  '30  feet  in  length.    In  Mexico  \\hims  of  enormous  dimen^ioiu 
ai'e  constructed  for  hoisting  from  the  large  and  deep  shafts,  and  tb^ 
require  ten  or  twelve  horses.    As  the  strength  of  the  hoisting  appantu 
is  in(;reased,  the  size  and  weight  of  the  buckets  are  made  to  corresiKiDdf  | 
and  iron  is  substituted  for  wood,  or  the  tubs  are  madeof  plaukaod 
are  heavily  ironed. 

KIBBLES. 

Probably  the  best  form  of  mining  bucket,  and  one  which  iamore« 
less  in  use  in  California,  is  the  Cornish  kibble,  a  cylindro-coDical  vessel, 

made  of  iron,  in  plates  one-quarter  of  an  inch  thick,  ul 
strongly  rivete<l  together,  as  shown  in  the  figure.  A 
kibble  of  mediiun  size  weighs  three  hundred- weight,  and 
has  the  following  dimensions:  height,  34  inches;  duuiie- 
ter  at  the  top,  22  inches;  at  the  bulge,  24  inches;  attbe 
bottom,  15  inches.  The  charge  is  seven  huudred-weigfat 
But  this  weight  is  too  great  for  horse- whims;  and  for 
these  the  kibbles  are  made  smaller,  weighing  from  one  to 
one  and  three-quarters  hundred-weight,  and  holding* 
mean  charge  of  two  hundred-weight. 

At  Drakewell's,  Cornwall,  some  years  ago,  kibble«^K* 
in  use  weighing  4j  hundred-weight ;  charge  15  handled- 
weight;  height,  30  inches;  diameter,  33  inches. 
When  a  loaded  kibble  is  brought  to  the  surface  it  is 
Cornish  Kibble,  inverted  and  discharged  by  inserting  a  hook,  at  the  eni 
of  a  hanging  chain,  in  the  loop  at  the  bottom ;  the  kibble  is  then  low- 
ered and  becomes  suspended  by  the  bottom  while  the  load  &lls  oat 

SKIPS. 

Kibbles  or  buckets  swinging  freely  in  the  air  con  only  be  used  inlarp 
and  vertical  shafts,  where  there  is  room  for  them  to  ascend  and  deecenl 
without  striking  the  sides.    In  narrow  shafts,  and  particularly  iu  those 
which  for  a  part  of  the  way  are  not  i>ei*penaiculary  but  inclined,  it  be- 
comes necessary  to  conline  the  buckets  to  a  c^tain  path,  andtluiii 
done  by  means  of  guides  placed  along  the  sides  of  the  shaft.    Bocketi 
or  boxes  so  guided  are  known  as  skips j  and  have  been  much  medii 
Cornwall  and  in  some  of  the  gold  mines  of  Cidifomia.    The  annexri 
dniwing  of  a  skip  used  at  the  Princeton  mine,  Mari|)08a  Estate,  viD 
serve  to  show  the  construction.    It  consisted  of  a  rectangular  box,  made 
of  boiler-iron,  oue-quail^r  of  an  inch  thick,  and  strongly  riveted  wiik 
angle-irons  in  the  corners.    It  was  5  feet  5  inches  in  its  greatest  length, 
and  two  feet  square  iu  section.    The  wheels,  one  foot  in  diameter,  lai 
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rt  axles  bolted  to  tbe  dde  of  tbe  box,  and  served  to  support  it 
•sing  f^ong  the  inclines,  and  to  keep  it  in  place  wlieu  rising 
the  vertical  guides.  These  guides  were  of 
y  0  inches  square,  and  faced  with  a  strap- 
irt  bars  of  iron,  or  "rubbers,"  projecting 
skip  behind  these  gnides,  together  with  the 
1  front,  served  to  keep  the  skip  in  position, 
jm  was  made  iuclined,  at  an  angle  of  about 

5  as  shown  in  the  flgnre,  and  the  load  was 
through  a  flap-door,  secured  by  massive 
Iront.  On  rising  to  the  top  of  the  shaft,  it 
■en  two  oaken  trap-doors,  which  fall  bock  and 
opening  as  the  skip  passes,  and  in  the  de- 
tbe  skip  for  dumping,  its  inclined  bottom 
n  one  of  these  doors,  inclined  at  a  similar 
be  door  serves  also  aa  a  chute  to  direct  the 
a  car  placed  to  receive  it  below. 
he  Princeton  mine  was  in  its  best  condition, 
ed  with  most  vigor,  the  hoisting  was  effected 
three  shafts,  all  within  a  distance  of  about 
ind  with  three  engines.  They  took  out  au 
f  180  tons  a  day,  working  one  shift  of  eight 
y,  for  a  long  i>criod,  and  sometimes  200  tons 
isting  in  skips,  a  ton  at  a  time  in  one,  and 
ds  in  the  other.  The  main  shaft,  where  the 
noant  vas  hoisted,  was  at  that  time  330  feet 

Skip — PrincHton  mine. 

ps  in  Cornwall  weigh  from  0  cwt.  to  Oh  cwt.,  and  the  charge 
m  11  cwt.  to  13}  cwt.  Skips  are  applicable,  especially  in  mines 
ned  or  crooked  shafts,  where  for  a  part  of  the  course  the  hoist- 
in  a  slope  and  in  another  portion  is  vertical.  At  the  Amador 
lyward's,)  instead  of  skips,  cylindrical  iron  tubs,  guided  along 
of  the  shaft  by  two  strong  stringers  of  timber  faced  with  iron, 
ae  for  several  years.  The  cylindi-ical  form  of  the  tubs  per- 
em  to  rest  in  the  angle  between  tbe  two  guides,  and  a  rounded 
)  top  and  projection  at  the  bottom  were  the  only  points  of  con- 
the  guides ;  the  body  of  the  tub  was  thus  kept  from  wearing. 
IS  were  about  six  feet  long  and  twenty  inches  internal  diume- 
:his  arrangcmeut  of  the  two  tubs,  one  descending  while  the 
ascending,  both  the  ore  and  water  of  the  mine  were  brought  to 
«.  Pumps  have  since  been  introduced  for  raising  the  water, 
eve  the  ore  is  hoisted  as  before. 

COST  OP  HOISTING  IM  CORNWALL. 

iterestiag  data  in  detail  have  been  published  by  Mods.  M.  L. 
:*  in  regard  to  tbe  cost  of  hoisting  at  several  of  the  most 
t  mines  of  Cornwall,  England.  He  finds  it  to  range  from  one 
uid  two^jence  to  one  shilling  and  elevenpence  per  ton  for 
nging  from  160  to  250  fathoms.  Four  examples  are  cited :  Dol- 
ere  ttie  hoisting  is  by  kibbles  and  chains  in  inclined  and  el- 
ftfts ;  United  mines,  where  skips  with  flat  ropes  work  in  a  ver- 
t;  Levant,  where  skips,  with  flat  and  wire  ropes,  work  In  an 
baft ;  and  Cambrea,  where  kibbles,  with  chains  and  skips,  with 
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flat  and  wire  roi)e8,  work  in  various  kiuds  of  shafts.  The  particulan 
in  each  case  extend  over  a  period  of  twelve  mouths,  and  tables  aw 
Ijjiven  for  each  mine,  showing  the  quantity  hoisted  and  the  cost  of  lua 
terials  used,  not  only  in  the  shaft  but  at  the  engines,  and  iu  lilling  ami 
lan<linp^. 

From  the  various  tables  I  have  compiled  the  following,  showiu;;  the 
mean  depth,  the  (juantity  extracted  in  tons,  the  cost  per  ton,  and  ilif 
(tost  per  ton  i)er  100  metres  at  the  four  dilfereut  mines. 


Nairn;  of  iiiino. 


Mcau  depth. 


I 


Dolca'tli 

TiiittMl  Miiu'8. 

Lfvnut 

<  !anil>roa 


FaVionu.  Metres. 
m. 
•rtO  =^  457. 19 
i40  ■-=  4:1-.  96 
I'N)  =  3:10.00 
IjO  =  274.00 


Onantity    ex- 
tnictcd',  tous. 


C«.tperu«.   jc°rX»r' 


Tf>nM. 

M, 

tf. 

FrancM. 

r.- 

•JO,  lOfi 

11 

=  ay*t»i 

11 

"■'■■* 

19,  -300 

=  1.94^0 

11. 

441- 

Iti.  800 

0 

—  1.  4J13 

f>. 

36,000 

1 

6^ 

-  l.p<»7 

1.. 

'■'.'. 

At  Dolcoath  a  little  over  42  per  cent,  of  the  cost  was  in  the  shai't.  ".7 
per  cent,  at  the  ongine,  and  21  per  cent,  (nearly)  for  Ailing  and  laudiu;:. 

HOISTING  ^lACHINEUY  IN  CALIFORNIA  AND  NEVADA. 


The  simplest  ibrm  of  steam  hoist,  and  the  one  usually  employiil  in 
California  and  Nevada,  for  depths  of  a  few  hundred  feet,  espeei;ill\  ii 
used  in  connection  with  jmmps,  is  a  steam  engine  with  eight  to  im 
inches  diameter  of  cylinder  and  sixteen  inches  stroke,  with  or  wiilnJi:: 
link-motion  to  the  valves,  the  engine  only  requiring  to  run  one  wjiy. 
Upon  the  crank  shaft  is  a  pinion,  grooved  generally  with  a  large  Vjln* 
hiner  faces  having  an  inclination  toward  each  other  of  GO  to  90  de;:nr>. 
This  pinion  gears  by  friction  into  a  large  V-wheel,  proportioned  to  the 
size  of  the  other,  so  as  to  hoist  in  the  shaft  from  200  to  300  fei-t  i^r 
minute. 

This  large  V-wheel  usually  forms  one  flange  of  the  winding  drum, 
and  upon  the  opposite  end  of  the  drum  is  a  second  flange  of  the  snue 
diameter  as  the  V-wheel,  but  with  its  periphery'  broadly  recessed  to  i*-- 
ccive  a  friction  strap.  The  winding  drum  is  made  of  boiler-iron,  auil 
is  riveted  securely  to  a  i)rqjecting  rim  cast  on  the  inner  side  of  each  «»t 
these  wheels.  The  dimensions  of  this  drum  are  usually  2  feet  (» inchi-s 
diameter  by  2  feet  0  inc^hes  long.  The  diameter  of  the  large-friction  V- 
wheel  is  4  feet,  and  of  the  brake-wheel  the  same.  The  whole  is  kevi**l 
upon  a  shaft  3i  to  4  inches  in  diameter,  and  is  mounted  upon  a  wooileii 
frame  swinging  upon  a  hinge.  By  means  of  a  lever  the  large  V-whwI 
is  presstMl  lirmly  into  contact  with  the  iixed  pinion  on  the  engine  shall 
while  hoisting.  While  lowering,  it  is  thrown  out  of  contact,  and  bein;r 
l)erfectly  deiaehed  from  the  engine,  is  free  to  unwind,  its  niovemeui 
being  controlled  by  the  application  of  the  friction  band.  The  motion 
of  the  engine  is  controlled  by  the  throttle-valve,  and  continues  all  tin* 
time  in  one  direction,  it  being  used  only  duiing  the  hoisting. 

This  (construction  for  a  hoisting  engine  is  simple,  durable,  and  1*0111- 
])anitively  safe  for  siiudl  loads  and  shafts  that  do  not  exceed  two  or 
three  hundred  feet  in  depth.  For  deeper  mines  and  heavier  work  the 
drum-shaft  is  supported  upon  a  frame  which  slides  upon  a  secure  beiL 
and  can  be  pressed  up  to  the  V-pinion  by  levers,  and  the  friction  sur- 
face is  increased  by  making  several  V-grooves  instead  of  one,  and  giv- 
ing them  an  acute  angle.    Where  two  or  more  sbalts  are  to  be  worked 
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a  tfae  Nitne  engine,  a  man  is  placed  at  each  brake.  Some  engines 
eas  many  as  four  wimliiip  druniH  from  one  cranli-shaft.  One  of  the 
^Ivantages  of  tliia  metbott  is  the  nneqiml  wear  of  the  V-wLeels, 
ch  require  turning  off  as  often  as  twice  a  year,  anil  sometimea  once 
vo  montlis. 

oisting  gear  of  the  kind  jnst  described  is  nianufactnrcd  by  the 
i»n  Iron  Works.  By  means  of  long  levers  the  engineer  can  control 
engine  while  standing  at  the  mouth  of  the  shaft.  The  piston  of  the 
De  lias  two-feet  stroke,  and  the  lly-wbeel  is  eight  feet  in  diameter, 
winding  dnim  is  three  feet  in  diameter  and  three  feet  in  length. 
o<»n strut; tion  is  characterized  by  extreme  simplicity  and  great 
igtb. 

aotlier  form  of  boiat  much  in  use  for  tfae  mines  of  the  west  is  the 
uon   link-motion  engine,  with  a  light  fly-wheel  fitted  with  a  good 


Booth  A,  Co.'b  Hoisting  npp&istiu— plan. 
i.  and  a  strong  flanged  pinion  upon  the  end  of  the  crank  shaft. 
pinioD  gears  into  a  spur-wheel,  keyed  upon  the  shaft  of  the  wind- 
mm  or  reeL    With  this  construction  the  engine  and  the  winding 
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drum  can  be  turned  either  way,  and  if  two  skips  or  cages  are  worked  at 
the  same  time  and  from  the  same  level  in  the  mine,  the  cables  are 
wound  so  that  one  unwinds  while  the  other  is  winding  ap,  one  tbw 
balaucinf^  the  other.    But  where  the  points  of  departure  in  the  hoisting 
change,  one  reel  or  drum  is  made  with  a  hub-flange  or  clatch,  so  that  it 
can  be  easily  adjusted  to  wind  from  a  greater  or  less  depth,  as  required. 
In  mining  requiring  a  sudden  change  of  distance  of  hoisting,  (from 
either  an  upper  or  a  lower  level,)  each  reel  and  wheel  should  run  inde- 
pendently and  have  a  separate  friction  band.    The  pinions  on  the  crank- 
shaft are  fitted  with  a  clutch,  which  can  be  thrown  in  or  out  of  gear  when 
required  to  lower.    The  engine  is  under  the  control  of  one  man,  and 
each  brake  and  reel  under  the  control  of  another.    When  the  bell 
strikes  for  either  reel  to  hoist,  the  engine-man  slows  the  engine  to  allov 
the  clutch  of  the  pinion  to  be  put  into  gear.    The  brakeman  then  re- 
leases the  brake  and  the  hoisting  commences.    For  stopping,  the  clutch 
is  thrown  out  and  the  reel  is  held  by  the  friction  brake.    In  this  way 
two  or  four  shafts  can  be  worked  from  one  engine,  and  to  any  number 
of  levels. 

The  above-described  form  of  hoisting  apparatus  is  illustrated  by  the 
annexed  cut,  giving  a  vertical  and  a  side  view  of  the  machine  with  its 
foundation,  as  made  by  H.  J.  Booth  &  Co.  It  is  here  shown  with  a 
single  bobbin  for  a  flat  cable ;  the  spokes  of  this  bobbin  are  of  wood, 
and  are  not  joijied  together  by  iron  segments. 

HOISTINa  AT  THE  MOUNT  DIABLO  COAL  MINES. 

At  the  Mount  Diablo  collieries  the  coal  is  hoisted  in  cars  up  a  slope  of 
370  and  327  feet  long,  by  an  engine  with  a  14  by  30-inch  cylinder.  The 
crank-shaft  carries  a  fly-wheel  12  feet  in  diameter,  and  a  pinion  2  feet  in 
diameter,  geared  into  a  spur-wheel  6  feet  in  diameter,  which  forms  the 
end  or  flange  of  the  winding  drum.  Tliere  are  two  drums,  so  connected 
by  a  cluteh  gearing  that  they  can  be  easily  disconnected  at  any  time  if 
desired.  These  drums  are  of  iron,  covered  with  wood,  and  are  about  19 
feet  in  circumference.  A  powerful  brake,  worked  by  the  foot  of  the  en- 
gineer, is  fitted  to  the  circumference  of  the  fly-wheel,  and  is  capable  of 
stopping  the  engine  very  quickly.  The  engine  makes  120  double  strokes 
in  a  minute,  and  the  usual  time  of  hoisting  a  car  carrying  about  one 
ton  of  coal  is  thirty  seconds.  Only  one  car  is  hoisted  at  one  time,  and 
about  200  are  drawn  up  in  the  course  of  ten  hours.  But  this  is  not  the 
limit  of  the  working  capacity.  As  many  as  270  have  been  taken  out 
in  that  time,  and  the  number  could  be  exceeded  if  desired.  Round 
iron  wire  rope,  |  of  an  inch  in  diameter,  is  used,  and  passes  over  rollers 
about  3  feet  in  diameter.  In  some  of  the  pits  a  flat  wire  rope,  winding 
upon  a  reel,  has  been  substituted. 

At  the  Pacific  Coal  Mining  Company's  mines,  near  Mount  Diablo,  a 
very  well  constructed  shaft  was  sunk  vertically  to  a  depth  of  400  feet, 
and  was  provided  with  excellent  hoisting  works  from  the  establishment 
of  n.  J.  Booth  &  Co.  The  engine  of  75-hor8e  power  was  geared  to  a 
bobbin-shaft.  There  were  two  bobbins,  winding  inversely ;  flat  iron 
cable,  balanced;  a  link  motion,  and  an  ordinary  brake,  operated  by  the 
foot  of  the  engineer.  The  pumping  was  performed  by  a  separate  en- 
gine of  150-horse  power,  15-inch  plungers,  and  a  lift-pump. 

HOISTINa  UPON  THE  COMSTOOE  LODB. 

Upon  the  Comstock  lode,  in  Nevada,  preference  is  giTen  to  one  heavy, 
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ilunt-stroke  engine,  with  balance  valves  and  link  motion ;  a  pinion 
ipon  the  crank-shaft ;  heavy  spnr- wheel,  and  flat  winding  cable. 

The  mines  on  the  Gomstock  lode  which  have  large  hoisting  works  and 
rtre  cables  include  the  OhoUar-Potosi,  Empire,  Grould  &  Curry,  Hale  & 
H^CHt^rosa,  Imperial,  Lady  Bryan,  Savage,  and  Sierra  Nevada.  An  en- 
gine recently  put  up  by  the  Bisdou  Iron  and  Locomotive  Works,  of  San 
Francisco,  has  a  20-inch  cylinder  with  40-inch  stroke,  with  3  feet  6  inch 
junion,  12-feet  spur-whe^l,  14-incli  face  by  3J-inch  pitch,  a  single  wind- 
ing reel  for  flat  cable,  5  feet  in  diameter,  sheave,  or  shaft  pulley,  8  feet 
in  diameter.  With  this  it  is  intended  to  work  from  a  depth  of  2,000 
feet 

HOISTING  IN  aUEDED  CAGES. 

In  each  of  the  methods  described  the  mineral,  having  been  taken  to 
tie  shaft,  is  either  dumped  in  a  pile  and  then  shoveled  into  the  bucket 
or  skip,  or  is  dumped  through  a  chute  directly  into  the  skip,  and  the 
empty  car  is  returned  to  the  face.  But  this  necessitates  a  rehandliug 
of  the  mineral,  wiiich,  when  it  reaches  the  surface,  must  be  again  dumi)ed 
into  a  car  or  wagon,  by  which  it  can  be  delivered  at  the  proper  point 
away  from  the  shaft. 

TUese  and  other  considerations  have  led  to  hoisting  the  car  and  load 
together  to  the  mouth  of  the  shaft.  This  effects  a  great  saving  in  time, 
labor,  and  wear  and  tear  of  apparatus.  It  is  the  method  adopted  in 
the  mines  upon  the  Oomstock  lode,  and  in  all  well-appointed  vertical 
Bhatlts  of  any  considerable  depth  elsewhere.  To  effect  this,  a  compart- 
fnent  of  the  shaft  is  fitted  with  vertical  stringers,  or  "  guides"  of  wood  or 
iron,  extending  from  the  top  to  the  bottom,  which  serve  to  guide  the 
Daoveraeiit  of  a  platform  cage,  into  which  the  car  can  be  placed.  The 
platform  is  fitted  with  rails  of  the  siime  gauge  as  the  traek,  and  the  car 
!«  rolled  upon  these  and  secured  by  bolts.  The  platform  is  a  little 
^mailer  than  the  compartment  of  the  shaft,  and  forms  the  bottom  of  a 
framework  of  iron,  by  which  it  is  suspended.  The  frame  rises  above  it 
^Q  each  side  and  connects  with  a  cross-piece  above  the  car,  to  which  the 
Jioisting  ciible  is  attached.  The  platform  and  the  framework  together 
brm  the  "cage."  By  means  of  projecting  ears  or  bars  of  iron  or  steel 
libbers  on  each  side,  at  the  to[>  and  bottom,  which  partly  embrace  the 
roides,  it  is  kept  from  contact  with  the  sides  of  the  shaft,  and  thus 
flides  freely  up  and  down.  The  only  friction  is  between  the  rubbers 
md  the  guides,  and  this  friction,  in  truly  vertical  shafts,  is  very  slight. 
?he  shaft  becomes,  in  fact,  a  vertical  railway,  and  is  a  continuation  of 
he  tnimways  below,  uniting  them  with  the  distributing  tracks  above. 
!'ramming  and  hoisting  thus  become  a  connected  and  continuous  oper- 
tion.  A  carload  of  mineral  is  rolled  to  the  bottom  of  the  shaft  and 
laced  upon  the  platform,  the  signal  is  given  to  the  engiueman  above, 
nd  the  load  stiirt^  ui>on  its  vertical  journey. 

Most  of  the  mines  at  Virginia  City  and  Gold  Hill,  upon  the  Gomstock 
xle,  and  in  other  parts  of  Nevada,  and  the  principal  deep  mines  in 
/alifornia,  with  vertical  shafts,  now  use  the  cage.  It  is  single,  large 
nough  for  one  car  only,  but  the  hoisting  is  very  rapid,  from  500  to  1,200 
eet  i)er  minute,  (8  ft.  to  20  ft.  per  second,)  and  with  heavy  loads  weigh- 
ug  from  5,000  to  8,000  pounds. 

The  constnictiou  of  the  cage,  as  I  have  remarked,  is  very  simple,  be- 
Qg  nsaally  a  square  plank  platform  with  a  track,  upon  which  the  car 
tands,  and  suspended  by  a  kind  of  stirrup-frame  of  iron  at  each  side  to 
a  arcned  cross-bar  of  iron  at  the  top,  through  the  center  of  which  the 
od  of  saspension  passes  freely,  and  is  firmly  bolted  just  below  to  a 
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on  oro«s«bar,  free  to  move  ap  and  down  in  slots  made  in  the 
each  side.  This  second  crossbar  is  connected  at  its  two  ends 
on  the  outer  side  of  the  frame  with  the  lever  ends  of  dog- 
safety  catches.  The  ccmstxaction  will  be  more  readily  under- 
efereuce  to  the  figure,  giving  a  tide  view  of  tixe  most  approved 


the  cage  and  catch,  now  in  uAe  in  the  mines  of  the  Comstock 

le  platform  P  P  is  five  feet  long  and  three  feet  eight  inches 

is  surmounted  by  a  hood,  H  H,  of  boiler-iron,  linnly  se<;urcd 

Ex.  Doc  207 37 
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by  hinges  to  the  top  of  the  frame,  and  designed  to  protect  the  miDen 
from  falling  bodies.  The  height  of  the  cage  from  the  top  of  this  hood 
to  the  bottom  of  the  platform  is  eight  feet  The  ends  of  the  mbboi 
are  seen  at  R  B  and  W  W ;  the  clamps,  or  safety  catches,  at  C  C ;  and  tbe 
arms  A  A,  connecting  these  with  a  cross-piece  above,  B'  B'.  A  safety 
hook,  S,  for  detaching  the  cage  in  case  of  overwinding,  is  placed  atth 
top  and  turns  in  the  head  of  the  suspending  rod.  When  ^e  cage  is  at 
rest  at  the  bottom  of  the  shaft,  or  whenever  it  is  not  suspended  by  the 
winding  cable,  the  cross  bar  B  B,  and  cross-piece  B'  B'.  are  pressed 
downward  by  a  long  and  powerful  steel  plate  spring,  ana  this  throwg 
the  points  of  the  catches  C  C  into  the  sides  of  the  guide-timber,  and 
not  into  the  face,  as  is  the  case  with  Fontaine's  and  other  safety  catches. 
The  construction  of  the  upper  part  of  the  cage,  including  the  spring 
and  the  suspension  rod,  is  not  shown  in  the  side  view  of  the  cage,  but 
will  be  seen  in  the  second  figure,  giving  a  front  view. 

During  hoisting  or  lowering  the  spring  is  compressed,  and  this  serves 
to  relieve  the  cage  and  load  from  the  shock  which  attends  a  sadden 
commencement  of  hoisting. 

The  hand-lever  just  above  the  platform  controls  iron  rods  which  rise 
through  the  floor  of  the  cage  and  hold  the  cars  securely  in  place  dur- 
ing the  ascent  and  descent  of  the  cage. 

The  whole  construction  is  light  and  simple,  and  has  given  general 
satisfaction.  It  is  not  closed  in  at  the  top  and  sides  as  closely  as  in  the 
foreign  mining  cages,  and  is  high  enough  to  allow  miners  to  stand  ui>- 
right  as  they  ascend  and  descend.  The  hood  is  hinged  to  prevent  the 
imprisonment  of  miners  in  case  of  accident,  or  drowning,  if,  as  some- 
times happens,  the  cage  is  lowered  into  wat^. 

EUEOPEAN  GUIDED  GAGES. 

In  Europe  cages  are  made  in  a  much  more  substantial  and  cumbrous 
manner,  and  they  are  generally  arranged  to  receive  several  cars,  either 
one  above  another  upon  separate  platforms  or,  when  the  shaft  is  wide 
enough,  two  or  three  abreast.  At  Mons,  in  shaft  No.  12  of  Grand 
Hornu,  eight  wagons  have  been  put  into  one  cage  of  four  stories. 
When  the  wagons  are  large,  as,  for  example,  those  of  twelve  hectohtres 
at  Blanzy,  the  cages  are  only  two  stories  high. 

They  are  usually  made  of  iron,  on  account  of  both  lightness  and 
strength ;  and  the  angle  irons  and  T-irons  are  found  to  be  well  adapted 
to  the  purpose.  The  cage  of  four  stories  was  the  form  in  use  a  few  years 
since  at  Anzin.  It  is  made  of  angle  iron,  strongly  riveted,  and  weighs 
as  follows : 

Kilogrammes. 

Phite  and  angle  irons 655 

Sheet  iron 220 

Cast  iron 32 

The  safety  catch,  (x)arachute) 218 

Total  weight  of  the  cage 1, 125 


This  cage  will  carry  2,000  kilogrammes  of  coal  in  the  four  wagons, 
which  themselves  weigh  720  kilogrammes,  thus  making  the  dead  weight 
as  much  as  1,845  kilogrammes. 

The  cage  used  at  Oharleroi  holds  four  wagons,  like  those  at  Anon ; 
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bnt  they  are  here  placed  end  to  end  npon  two  floors  only^  and  the  cage 
weighs  900,  the  fonr  wagons  780,  and  the  charge  1,600  kilogrammes. 

At  the  Paris  Exposition  of  1867  Nicholas  Libotte,  constructor,  of 
Silly,  near  Gharleroi,  exhibited  some  cages  intended  for  the  collieries  of 
Oharleroi,  Belgium.  These  cages  are  remarkable  for  their  extreme 
Un^tness  and  strength,  and  for  the  perfection  of  the  forging.  They  are 
flaade  of  steely  are  intended  for  a  narrow  shaft,  and  are  capable  of  taking 
wagons,  one  above  another.    The  cage  weighed  as  follows : 

Kilogrammes. 

Cage 1, 434 

Parachute 128 

Total 1, 562 


Another  cage,  similarly  constructed,  was  made  in  two  stages  only, 
but  was  also  designed  to  receive  six  wagons,  three  on  each  stage : 

Kilogrammes. 

Weight  of  cage 1,268 

Weight  of  parachute .• 164 

.     Total 1,432 


This  cage  was  made  for  a  shaft  near  Liege,  Belgium. 

In  order  to  diminish  the  shock  which  results  from  the  sudden  descent 
of  a  cage  upon  the  platform  at  the  bottom  of  a  shaft,  especi^y  when 
the  cage  is  used  for  the  descent  of  miners,  caoutchouc  springs  have 
been  placed  under  a  false  platform  or  landing,  so  as  to  prevent  violent 
eoneossions  when  the  motion  of  the  cage  is  not  sufficiently  arrested  in 
season  to  avoid  a  shock.  So  also,  in  order  to  avoid  the  sudden  shock  at 
the  commencement  of  hoisting,  spiral  springs  have  been  placed  between 
the  end  of  the  cable  and  the  top  of  the  cage,  so  that  the  spring  would 
be  compressed  before  the  cage  began  u)  move.  But  such  springs  re- 
quire to  be  very  strong  and  heavy  to^be  of  any  service  where  such  great 
weights  are  to  be  lifted ;  and  this  has  led  to  the  plan  of  placing  large 
steel  plate  springs  under  the  axle  bearings  of  the  great  pulleys  at  the 
U^  of  the  shaft.  Bnt  it  is  also  desirable  to  have  an  elastic  form  of  at- 
tachment to  the  cages ;  and  this  is  secured  to  a  certain  extent  by  the 
use  of  the  safety-ciitch,  which  requires  a  spring. 

GABLES,  WIRE  HOPE,  WINDING  DRUMS,  &C. 

The  leading  mines  upon  the  Comstock  lode  extend  from  1,000  to  1,300 
feet  below  the  surface.  In  nearly  every  one  the  companies  have  changed 
their  hoisting  works  several  times,  increasing  their  i>ower  and  improving 
their  construction  to  suit  the  increased  duty  of  winding  from  constantly 
augmenting  depths.  Hemp  cables  have  given  way  in  pai*t  to  round  wire 
ropes,  and  these  in  turn  to  flat  wire  caBles,  some  of  them  made  of  steel 
wire.  The  dimensions  of  these  flat  cables  are  3  by  ^  inch  to  6  by  1^  inches 
for  iron,  and  2^  by  ^  inch  to  4  by  ^  inch  for  steel.  The  length  is  usually 
1,500  feet. 

The  manu&cture  of  wire  cordage  and  flat  winding  cables  for  mines 
is  carried  on  in  San  Francisco  upon  an  extensive  scale  at  the  works  of 
A.  8.  Hallidie,  erected  in  1857.  Their  capacity  of  production  is  now 
over  1,200  tons  of  rope  and  cable  annually.    Their  manufactures  embrace 
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every  description  of  wire  cordage,  from  the  delicate  bell  and  signal 
cord  to  those  of  a  single  piece  3,000  feet  long  and  weighing  nttrij 
40,000  pounds.  Most  of  the  hoisting  works  upon  the  Gomstock  lode 
have  been  supplied  with  winding  cables  from  ibis  establishment. 

This  firm  has  recently  made  a  cable  for  the  Imperial  mine  1,600  feet 
long,  6  inches  wide,  and  ^  inch  thick,  weighing  8,400  ponnds.  This 
cable  is  wound  upon  a  6-foot  drum,  but  as  generally  several  layerB  of 
the  cable  remain  on  the  drum,  not  being  unwound,  the  diameter  is  in- 
creased to  6^  to  7  feet.  The  sheaves  for  flat  cables  are  nsually  only  7* 
feet  in  diameter,  but  this  is  too  small ;  they  should  not  be  less  than  12 
feet. 

DTAMBTEB  OF  WINDING  DRUMS. 

It  is  a  common  defect  in  all  the  hoisting  works  of  California  and 
Nevada  that  the  winding  drums  and  pulleys  are  too  small.  In  Earope 
the  diameter  of  winding  drums  ha^  been  greatly  increased,  and  there 
are  many  examples  of  drums  20  feet  in  diameter.  At  the  Casimir  Perier 
colliery  at  Somam  the  round  wire  rope  is  used  upon  a  drum  with  a  di- 
ameter of  7™.14,  or  25  feet.  Twenty-five  turns  of  this  drum  winds  up 
600  metres  of  cable.    The  weight  of  cable  is  four  kilograms  per  metre. 

These  large  drums  are  particularly  desirable  for  wire  ropes,  which  are 
destroyed  very  fast  by  a  short  bend.  On  these  large  cimmferences  the 
turns  are  fewer,  and  the  cable  need  not  be  coiled  several  times  over 
itself,  which  causes  great  wear  and  destruction  of  the  strands.  Each 
turn  of  a  drum  22  feet  in  diameter  represents  66  feet  of  length  of  cable, 
and  25  rounds  will  rexich  1,050  ieet  deep.  With  a  rope  one  and  a  halt 
inch  thick  the  drum  would  have  to  be  a  little  over  three  feet  in  length. 
In  such  a  case  the  radius  of  the  drum  in  winding  would  remain  the  same 
when  wii-e  rope  is  used ;  but  this  is  not  the  case  with  hemp  rope,  which 
has  a  much  greater  diameter,  and  when  winding  up  around  the  drum  it 
must  coil  upon  itself  several  times,  and  thus  increase  considerably  the 
radius  of  the  drum,  and,  on  the  othei'  hand,  in  unwinding  or  lowering 
into  the  shaft  the  radius  of  the  drum  is  rapidly  reduced. 

The  difierence  of  radius  is  insufficient  to  compensate  for  the  weight  d 
the  unwound  cable,  and  sach  an  aiTangement  requires  powerful  engines 
to  lift  up  the  dead  weight  of  cable  at  the  start.  From  that  moment  less 
and  less  i>ower  is  required  until  the  two  backets  or  cages  meet  in  the 
shaft ;  then  the  descending  cable  gradually  takes  the  advantage  of  the 
ascending  one,  and  the  steam-engine,  instead  of  driving,  is  soon  driven 
with  an  increased  velocity  by  the  increasing  weight  of  the  descending 
cable.  To  avoid  these  inconveniences  a  system  of  counterpoises  is  used. 
Ropes  carrying  a  counterpoise  are  wound  around  sheaves  placed  on  the 
shaft  of  the  drum ;  these  counterpoises  play  up  and  down  the  shaft  for 
about  fifty  or  sixty  metres;  the  cable  unrolls  as  it  goes  down,  and  the 
radius  of  the  sheaves  diminishes.  It  is  so  arranged  that  when  the  entire 
cable  is  paid  out  and  the  counterpoise  is  down  tiie  two  buckets  or  cages 
pass  each  other  in  the  shaft.  At  that  time  the  strain  upon  the  hoisting 
drum  changes,  as  also  the  action  of  the  counterpoise.  Therotary  motion 
of  the  hoisting  drum  continues  in  the  same  direction,  as  also  that  of  the 
sheave,  which  now  winds  ui)  the  rope  of  the  counterpoise  in  the  opposite 
direction.  The  force  required  to  raise  up  this  counterpoise  counterbal- 
ances the  weight  of  the  descending  cable.  Another  way,  which  gives 
better  results,  consists  in  using  a  very  heavy  oast-iron  chain  as  a  eouu- 
terpoise. 

M.  Quillacq,  a  Belgian  engineer,  after  having  visited  the  hoistiDg 
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works  of  England,  and  examined  the  system  of  counterpoises  used  there, 

Sropoaed  to  place  the  winding  bobbin  directly  over  the  shaft,  and  thus  to 
tspense  with  the  sheaves.  Drums  seven  metres  in  diameter  are  placed 
on  the  top  of  the  shaft,  instead  of  the  sheaves,  and  are  driven  directly  by 
a  doaUe^sylinder  engine.  This  system,  which  is  fully  described  in  ^<  Le 
MmiSriel  de$  HowiUireaJ'  by  Professor  A.  Burat,  has  not  been  entirely  sue- 
oessfbl  so  tar ;  bat  it  has  shown,  however,  that  an  economy  of  fifty  per 
oent^  can  be  realized  on  the  wear  and  tear  of  cables. 

Although  difficult  to  do  away  entirely  with  the  sheaves,  it  is  quite 
eaay  to  increase  their  diameter  so  as  to  avoid  giving  a  short  bend  to  the 
cables.  It  has  been  suggested  that  a  series  of  rollers  or  small  sheaves, 
Iilaced  on  a  curve  of  large  radius,  might  advantageously  be  used  instead 
of  very  large  sheaves. 

STEEL- WIRE  CABLES — ^WEiaHT  AND  STBENaXH  OF  GABLES. 

The  use  of  cables  made  of  steel- wire  has  been  highly  recommended  on 
account  of  their  superior  strength  and  lightness.  In  practice  abroad 
the  high  hopes  entertained  of  the  value  of  these  cables  have  not  been 
realized.  The  wire  undergoes  rapid  changes,  and  has  been  found  after 
five  or  six  months'  use  to  become  brittle,  so  that  the  cable  could  no  longer 
be  relied  upon.  Some  of  the  flat  cables  now  in  use  in  Nevada  are  m^e 
of  steel ;  but  no  data  regarding  their  weight  and  wear  have  been  re- 
ceived. 

The  following  table  exhibits  the  size  in  inches  of  flat  cables,  their 
weight  in  pounds  per  fathom,  their  working  load  and  breaking  strain.* 
I  have  added  also  a  valuable  table  which  has  recently  been  published, 
giving  the  comparative  strength  of  iron,  steel,  copper,  and  hemp  cables, 
expressed  in  dimensions  and  weights  of  the  metric  system.t 

*  From  Uant'8  edition  of  lire's  Dictionary. 

tFrom  Etndee  sor  loa  Arts  Textiles,  &c,,  per  Michel  Alcan,  p.  34. 
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Me  9h0wimg  tfte  fit^  100^^  aud  9trength  of  flat  cablet  for  mining  purposes  of  hemp,  iron, 

andtteel. 


HIMP. 

noN. 

8TBEL. 

BQUIVAIJCirr  STRENGTH. 

Sisein 
lacliea. 

Poumdi 

weiffhtper 

fatnoin. 

Sizoin 
inches. 

Pounds 

welffbt  per 

fothom. 

Sizoin 
inches. 

Pounds 

weicht  per 

&tnom. 

'Working 
load. 

Breaking 
strain. 

4    by  1ft 

20 
24 
26 
28 
30 
36 
40 
45 
SO 
55 
60 

2ft  by  — 

SI  by  1 

3  bv  — 

3^  by  - 
34  by  — 
3|  by  11.16 

4  by  — 

4ft  by - 

11 
13 
1.1 
16 
18 
20 
22 
25 
28 
32 
34 

Curt 
44 

52 

60 

64 

72 

80 

88 

110 

112 

128 

136 

Tom. 
20 

5    by  1ft 

23 

5|by  If 
51  by  1ft 

6  by  1ft 

7  by  U 
8ft  by  2? 
8ft  by  2ft 
9    by  2ft 
9ftby2{ 

10    by  2ft 

27 

2  by* 
2ft  by  I 
—  by  — 
2ft  by  ft 

21  by  1 

3  by  — 

10 
11 
12 

15 
16 
18 
20 

28 
32 
36 
40 
45 
50 
56 
60 

PRECAUTIONS  IN  USING  WIEE-BOPE. 

Id  winding  with  round  wire  rope  upon  conical  drams,  it  is  important 

>  make  sure  that  the  angle  of  inclination  of  the  surface  of  the  dnim  is 
ot  too  great,  as  otherwise  the  coils  of  the  rope  are  apt  to  slip  off  aud 
luse  serious  accidents.  Several  fatal  accidents  have  occurred  in  Eng- 
oid  from  this  cause.  They  are  mentioned  beyond  in  connection  with 
le  notice  of  the  various  forms  of  safety  cages.  Mr.  Wales,  a  govern- 
lent  mining  inspector^  (Gi*eat  Britain,)  in  his  examination  upon  the 
lose  of  one  of  the  accidents  referred  to,  said : 

^^  In  his  opinion,  what  most  affected  the  proper  and  safe  working  of 
le  spiral  drum  was  the  angle  which  the  rope  formed  between  the  pulley 
rer  the  shaft  and  certain  portions  of  the  drum.  In  the  present  case 
le  angle  was  fifteen  degrees,  and  in  his  opinion  the  accident  was  prin- 
pally  due  to  that  fact,  and  not  to  any  defect  in  the  rope,  which  was 
x>ken  by  the  jerk  caused  by  the  rope  falling  from  the  drum.  In  con- 
osion  he  remarked  that  in  erecting  spiral  drums  care  should  be  taken 
)  have  the  rope  at  as  easy  an  angle  as  possible,  and  in  no  case  ought  it 

►  exceed  from  ten  to  eleven  degrees." 

Professor  Warrington  Smyth,  of  the  British  Eoyal  School  of  Mines, 
.  one  of  his  lectures  directs  attention  to  the  precautions  necessary  in 
le  use  of  conical  drums.  He  mentions  the  case  of  a  very  serious  ac- 
dent  a  few  years  ago,  by  which  the  lives  of  a  number  of  men  were 
icriliced,  simply,  he  believes,  in  consequence  of  the  cage  having  been 
oond  up  at  too  great  a  velocity,  and  then  allowed  to  slacken  too  sud- 
3nly,  the  result  being  that  the  laps  got  loose,  some  part  slipped  off, 
16  rope  went  over  the  edge  of  the  drum,  aud  was  snapped.  Mr. 
myth  then  points  out  how  this  danger  may  be  obviated  by  an  ingen- 
us  contrivance  of  M.  Lemielle,  which  consists  of  an  endless  rope  passed 
>wii  the  shaft,  and  over  a  pulley  at  each  extremity.  The  rope  is  thus 
9pt  constantly  stretched  out,  aud  motion  is  communicated  to  it  by  a 
irect-acting  cylinder,  which  sets  one  of  the  pulleys  in  motion. 
It  is  found  to  be  very  dangerous  to  allow  wire  ropes  to  wind  over 
ly  inequality  or  projection  6y  which  the  wires  are  subjected  to  repeated 
3nding  back  and  forth.  At  the  Cannock  Chase  Colliery,  England, 
1  1867,  the  flat-wire  cable  suddenly  snapped  and  precipitated  eight 
en  and  boys  to  the  bottom  of  the  shaft,  killing  five.  The  inspector 
«uid  that  at  the  point  of  fracture  the  cable  had  been  covered  for  about 
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eighteen  inches  with  hemp,  which  had  become  hard  and  solid,  an* 
formed  a  bolster  or  projection  on  both  sides  of  the  cable,  three-fonrtb 
of  an  inch  thick.  The  object  of  placing  this  hemp  nx>ou  the  cable  wa 
to  show  the  engine  man  when  the  cage  was  opposite  a  certain  drift,  wbor 
it  had  to  stop.  In  passing  to  and  fi*o  over  a  pulley  five  feet  in  diametei 
and  under  a  drum  of  the  same  diameter,  the  constant  bending  broke  (»l 
the  wires.  This  effect  was  probably  gradual,  since  it  appeared  on  exam 
ination  that  only  twenty-live  or  twenty-six  wires,  one-seventh  of  th( 
number  in  the  cable,  were  whole  when  tbe  cable  Anally  parted.  Th 
covering  also  prevented  the  condition  of  the  cable  from  being  known 
and  it  was  believed  that  the  breaking  of  the  wires  had  been  going  on  fui 
three  weeks  or  a  month  before  the  accident. 

EXAMPLES  OP  HOISTING  WORKS  ABROAD. 

As  the  depth  of  our  mines  increases  the  importance  of  improving  oui 
hoisting  works  becomes  more  and  more  apparent,  and  it  will,  therefore 
be  appropriate  to  notice  in  detail  some  of  the  best  specimens  of  hoisting 
engines  now  in  nse  abroad,  particularly  at  the  collieries  of  Bel^um 
France,  and  Great  Britain,  where  we  find  the  most  perfect  types  anc 
exhibitions  of  mining  upon  the  most  extended  scale.  At  present  oqi 
best  hoisting  works  are  only  approximations  in  construction  and  in 
magnitude  to  those  abroad.  The  extent  of  our  mines  has  not  riH]mred 
us  to  carry  our  machinery  to  such  a  degree  of  perfection ;  but  the  day 
is  not  distant  when  for  the  Comstock  lode  alone  we  shall  not  only  have 
to  avail  ourselves  of  the  fruits  of  experience  in  deep  mining  in  foreign 
countries,  but  even  to  improve  upon  their  most  admirable  and  bcantifQl 
machines. 

There  is  nothing  to  prevent,  indeed  there  is  much  to  encourage,  us  to 
push  our  explorations  of  the  Comstock  lode  to  a  depth  of  3,000  feet  or 
more ;  and  for  this  purpose  very  powerful  engines  and  hoisting  appa- 
ratus will  be  required.  The  wise  provision  which  should  characterize 
all  large  undertakings,  especially  in  mining,  requires  us  to  take  this  sub- 
ject into  careful  consideration.  The  engineers  of  Belgium  and  France 
have  for  some  years  past  been  discussing  the  best  methods  of  canning 
the  exploitation  of  their  coal  beds  to  a  depth  of  at  least  1,000  metres; 
and  some  of  the  opinions  expressed  upon  this  subject  will  be  mentionecl 
at  the  close  of  this  division  of  the  report,  after  some  details  concerning 
the  existing  conditions  of  hoisting  have  been  given. 

There  are  two  principal  types  of  hoisting  apparatus :  the  single  en 
gine,  <acting  upon  the  drum  or  bobbin-shaft,  through  the  medium  o 
gearing,  and  the  double  engine,  acting  directly  upon  the  bobbin-shaft  b.^ 
cranks  set  at  right  angles  with  each  other.  Of  these  two  types,  tb< 
double  direct-acting  engines  are  preferred  for  large  collieries,  wber 
rapid  hoisting  is  essential. 

Professor  Burat,  in  remarking  upon  tlie  use  of  engines  acting  directl; 
upon  the  shaft  of  the  winding  drum,  states  substantially  that  wheneve 
the  conditions  of  hoisting  do  not  require  a  greater  force  than  80  horse 
power,  gearing  should  be  used ;  and  that  the  direct-acting  engines  wit) 
two  cylinders  should  actually  exert  at  least  100  horse-power.  If  th< 
cages  are  not  required  to  move  with  a  velocity  of  at  least  four  to  flvt 
metres  a  second  the  gearing  is  evidently  preferable  to  placing  the  wind 
ing  drums  upon  the  crank-shaft.  This  opinion  is  confirmed  bycompaii 
sons  betwe'Cn  the  consumption  of  coal  in  hoisting  works  upon  the  tvn 
plans,  which  are  in  favor  of  the  machines  with  gearing.  For  hoisting  witl 
great  rapidity,  the  direct-acting  machines  are  the  bestyand  arenov 
generally  used. 
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Man}'  establishments,  and  especially  those  of  Haiue-Saint  Pierre,  of 
ZHonillet,  and  of  Seriaug,  in  Belgium,  and  of  Quillacq,  at  Anzin,  have 
[Koduced  hoisting  appai^tus  of  this  type  which  appear  to  leiive  little  to 
>e  desired.  Such  machines  are  made  either  vertical  or  horizontal.  In 
lie  former  the  wiuding  reels  are  raised  high  in  the  air,  and  the  only  ad- 
rant^ige  appears  to  be  that  the  inclination  of  the  cable  is  lessened,  so 
rliat  the  angle  it  makes  with  the  surface  of  the  sheave  is  increased.  A 
lisadvantage  is  the  instability  of  the  machine,  owing  to  the  little  breadth 
>f  foundation,  and  to  its  great  height.  The  horizontal  engines  are 
nQch  more  firm  and  substantial. 

The  accompanying  illustration,  printed  upon  a  separate  sheet  and  in- 
serted, (page  584 "a,)  represents  an  engine  of  Quillacq's  construction  of  the 
iratical  type.  This  figure  is  reduced  by  Bien's  photo-relief  process  from 
we  of  the  beautifully  engraved  plates  in  Burat's  Atlas.  It  does  not 
riequire  much  explanation.  One  cylinder  is  shown  in  section  with  the 
listen  sit  the  lower  end.  The  brake- wheel  is  between  the  two  bobbins. 
Che  engineer  stands  upon  an  elevated  platform  on  a  level  with  the  bob- 
)iD-8iiaft,  and  controls  the  valves  by  means  of  lev  ers.  Three  inches  and 
liree-eigliths  of  an  inch  upon  this  reduced  drawing  representsa  distance 
•f  about  five  metres. 

In  all  of  these  modern  engines  a  very  great  improvement  has  been  mado 
y  the  addition  of  a  powerful  brake,  worked  by  steam.  Instead  of  tho 
ttendant  exerting  a  large  part  of  his  strength  upon  the  lever  of  a  brake, 
''  is  now  only  necessary  for  him  to  open  a  valve  by  a  hand  lever,  and 
ms  admit  steam  to  one  side  of  a  piston  in  a  short  cylinder,  and  the 
rake  is  inst^intly  applied  with  greater  force  than  a  man  could  possibly 
cert.  For  such  powerful  engines  as  are  now  in  use,  and  worked  as 
ley  are  at  a  high  rate  of  speed,  a  brake  of  this  kind  is  indispensable. 
Mr.  Quillacq,  constructing  mechanical  engineer  at  Anzin,  api>ears  to 
*ve  l>een  a  pioneer  in  the  construction  of  large  direct-acting  double 
listing  engines.    He  published  a  description  of  one  of  these  engines  in 

The  cylinders  were  each  0™.G00  in  diameter,  and  the  pistons  had 
stroke  of  1°>.800 ;  bobbin-shaft  3™.400  long  and  0°».290  in  diameter ; 
ro  bobbins  6™.500  in  diameter;  Stephenson  slide  motion;  a  steam 
rake,  with  the  cylinder  0™.350  in  diameter,  dmwing  the  two  brakes  of 
oo<l  powerfully  upon  the  periphery  of  a  wheel  3»".300  in  diameter. 
Iiis  machine  was  provided  with  signal  indicators,  and  apparatus  for 
resting  the  motion  of  the  engines  and  cages  after  the  cages  passed  a 
rtain  point  above  the  mouth  of  the  shaft.  The  whole  machine,  with 
?d])nmps  and  fixtures,  weighed  42,000  kilogrammes  and  cost  less  than 
,000  francs. 

The  same  constructor  exhibited  a  very  beautiful  hoisting  apparatus 
the  Paris  Exposition  in  1867.  It  was  a  double  engine  of  about  200 
rse-power.  The  cylinders  were  vertical  and  connected  directly  with 
e  l>obbin-shaft,  supported  high  in  the  air  above  the  engines.  Cylin- 
rs  about  3  feet  in  diameter  and  6  feet  stroke.  Link  motion  upon 
th.  Bobbins  for  flat  wire  or  hemp  cable,  and  22  feet  in  diameter, 
earn  brake,  signal  indicators,  and  apparatus  for  preventing  overwind- 
^  were  all  included  in  this  beautiful  machine,  for  38,000  francs.  It 
jwars  from  a  bulletin  that  from  1856  to  March,  1867,  inclusive,  the 
m  had  supplied  67  machines  of  7,012  horsepower  in  the  aggregate, 
rying  from  6  to  500  horse-power,  the  latter  for  pumping. 
In  a  machine  exhibited  by  A.  Audry,  engineer  of  the  establishment 
Mr.  F.  Dorzee,  near  Mons,  the  bobbin-shaft  is  placed  below  on  a 
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level  with  the  floor,  and  the  cylinders  rise  vertically  above  it  and  act 
downward,  instead  of  upward,  as  in  the  engine  by  Quillacq.  Thecylin 
ders  of  this  machine  are  0™.90  in  diameter  and  the  stroke  1™.40.  Fi\> 
machines  have  been  made  apon  this  model  at  different  times  from  1S53 
to  1867,  varying  in  capacity  from  80  to  150  horse-power. 

A  very  beautiful  machine  of  the  direct-acting  horizontal  type  was  ex 
hibited  at  Paris  in  1867,  by  the  establishment  of  M.  M.  Schneider  &  Co, 
of  Creuzot.  Its  strength,  proportions,  and  convenient  arrangement  of  the 
various  parts  were  admirable.  The  cylinders,  2"*  long  and  0".5jO  in 
diameter,  are  placed  5™.60  apart,  from,  centre  to  centre.  The  rods  are 
connected  directly  with  cranks  of  1",  placed  at  right  angles  upon  the 
opposite  ends  of  a  main  shaft,  0°^.3  in  diameter,  which  carries  the  two 
bobbins  and  the  friction-wheel,  to  which  the  brakes  are  applied  by  means 
of  steam,  sicting  upon  a  piston  in  a  small  cylinder  below  the  floor  of  the 
engine-room.  The  diameter  of  this  wheel  is  3°^,  and  the  length  of  ea<?h 
of  the  two  wooden  blocks  which  bear  upon  its  periphery-  is  1™.2.  The 
diameter  of  the  drum  of  the  bobbins  is  2i°.04,  and  total  diameter  along 
the  arms  is  about  5°^.5.  The  arms  of  the  bobbins  are  of  wood,  and  the 
extremities  are  not  connected  by  segments,  as  in  many  of  the  Belgian 
and  French  machines.  The  length  of  the  lever  controlling  the  brakes  '\& 
ln».9,  the  diameter  of  the  cylinder  0™.34,  the  length  0".47. 

The  engineer  stands  midway  between  the  forward  ends  of  the  cyhndere, 
with  both  the  bobbins  in  full  view,  and  by  means  of  conveniently  plaee<I 
levers  and  hand-wheels  controls  the  movements  of  the  engine  and  the 
operation  of  the  steam-brake. 

The  details  of  construction  of  a  portion  of  tliis  engine  are  shown  by 
the  accompanying  figure,  reduced  by  the  photo-relief  process  from  the 
larger  working  drawings  published  in  the  Portefeuille  des  InffSnieur$j  by 
the  Messrs.  Armcngaud.  The  figure  gives  a  longitudinal  elevation  ot 
the  bobbin,  the  brake-wheel,  and  brakes,  together  with  the  steam  cylin- 
der for  operating  the  brake,  and  the  levers  by  which  the  engineer  coii- 
trols  the  movements  of  the  engine.  The  cylinders  of  the  horizontal  en- 
gines and  their  valves  are  not  shown,  B  is  the  bobbiu-shaft,  canying 
the  bobbin  with  wooden  spokes  D  D  D  and  a  cast-iron  brake-wheel 
P  P.  The  spokes,  eight  in  number,  are  not  united  by  segmental  rims  at 
their  extremities,  as  in  some  machines,  but  are  disconnected,  the  cable 
winding  truly  between  the  two  opposite  sets  of  si)okes  without  catching 
ui)on  their  ends.  These  spokes  are  firmly  bolted  by  their  inner  ends  to 
a  cast-iron  socket  plate,  2°».040  in  diameter.  This  plate  and  the  brake- 
wheel  P  P  are  securely  keyed  to  the  shaft  B,  An  ai-m,  K,  1™.90  in  length, 
works  loosely  upon  the  shaft  B,  and  by  means  of  the  connecting  rods  J  J 
controls  the  if)rake  pieces  1 1,  faced  wuth  blocks  of  wood  1™.20  long,  which 
fit  into  the  hollow  face  of  the  brake-wheel  P  P.  The  brake-pieces,  as 
will  be  seen,  are  supported  in  an  upright  position  3™.230  apart  by  the 
prolongation  of  their  frames  to  the  foundation  below,  to  which  they  are 
united  by  hinge  joints.  The  undue  separation  of  these  brake-pieces  is 
prevented  by  set  screws  placed  behind  each,  and  their  approximation 
and  pressiu'e  upon  the  brake-wheel  is  controlled  by  means  of  the  rod  K. 
extending  from  the  end  of  the  arm  K  to  the  steam  cylinder  M.  By  means 
of  the  hand-lever  O  X  steam  can  be  instamtly  admitted  to  one  side  or 
the  other  of  the  piston  in  M,  and  thus  operate  the  brakes  with  great 
force. 

The  engineer  stands  upon  a  platform  just  above  the  steam  OTlinder  H, 
and  controls  the  link-motion  by  means  of  the  horizontal  hana-wheel  B. 
The  dimensions  and  distances  of  the  most  imxK)rtant  parts  are  indicated 
upon  the  figure  in  metres  and  in  fractions  of  a  metre. 
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hoisting-eDgine^  if  the  necessary  apparatas  for  changing  the  directiou  of 
rotation  were  supplied. 

It  is  an  interesting  fact  that  English  colliery  owners  find  it  for  their 
advantage  to  contract  for  their  hoisting-engines  and  machinery  with  the 
French  constructor  QuiUacq,  at  Anzin.  This  eminent  maker  astonished 
the  British  members  of  the  international  jury  by  the  statement  that  he 
had  supplied  both  pumping  and  winding  engines  to  an  important  New- 
castle colliery.  It  is  ivdmitted  by  the  British  reporter  upon  that  class 
in  the  exposition,  that  the  order  was  given  to  the  French  manufacturer 
simply  in  consequence  of  his  lower  price  and  better  finish,  as  compared 
with  the  tenders  from  English  houses ;  and  he  observes :  ^'  Here  we 
have,  then,  one  of  our  Newcastle  mines  actually  working  by  means  of 
French-made  machinery,  fairly  brought  in,  by  open  competition,  to  the 
midst  of  our  machine  shops  and  foundries ;  and  when  we  look  at  the 
inland  position  of  Anzin,  and  the  unquestionable  disadvantages  which 
have  to  be  combatted  in  a  district  where  coal  and  iron  are  comparatively 
dear,  I  cannot  but  think  these  results  redound  to  the  credit  of  French 
engineering,  and  inculcate  on  ourselves  an  important  lesson.'' 

Opinions  upon  the  relative  value  of  the  two  methods  of  mounting 
hoisting  works,  whether  they  should  be  vertical  or  horizontal,  ai'e  still 
divided.  The  English  generally  prefer  the  vertical  form.  There  is  not 
only  the  advanUige  in  regard  to  the  inclination  of  the  cables  upon  the 
pulleys,  a  very  considerable  advantage  when  one  of  the  cables  is  wound 
on  the  lower  surface  of  the  bobbin,  but  the  engineer  can  be  placed  much 
nearer  to  the  landing-place  of  the  cages,  and  thus,  having  their  move- 
ments directly  under  his  eye,  will  avoid  many  accidents  that  would 
otherwise  happen,  notwithstanding  any  system  of  signals.  It  has  been 
supposed  that  the  vertical  machines  are  much  more  costly  than  the 
horizontal ;  but  M.  Parent,  director  of  the  Anzin  works,  who  has  used 
both,  holds  an  opposite  opinion.  There  is  so  much  doubt  in  regard  to  this 
matter  that  the  Anzin  comi)any,  having  two  shafts  to  provide  with 
hoisting  works,  decided,  in  1808,  to  place  a  vertical  engine  over  one 
shaft,  (Haveluy,)  and  a  horizontal  one  over  the  other.  (St.  Mark.)  The 
que-stion  of  the  relative  advantages  is  still  undecided ;  but  it  is  agreed 
that  in  all  cases  it  is  best  to  place  the  engineer  as  near  to  the  landing 
of  the  cages  as  possible ;  and  to  secure  this,  the  position  of  the  horizon- 
tal engine  has  been  changed.  The  engine  has  been  turned  end  for  end, 
8o  as  to  place  the  cylinders  toward  the  shaft,  and  bring  the  engineer 
within  five  or  six  metres  of  it. 

In  order  further  to  illustrate  the  general  form  of  large  hoisting  works 
abroad,  one  of  the  engraved  plates  in  Burat's  Atlas  has  been  reduced, 
und  is  printed  upon  a  separate  sheet  to  accompany  this  chapter.  It  re- 
presents the  construction  at  the  colfiery  of  Bezenet,  and  shows  not  only 
the  large  derrick  supporting  the  great  pulleys  over  the  shaft,  but  the 
two-story  iron  cages,  the  cars,  and  the  arrangement  for  automatic  lower- 
ing of  the  loaded  cars  to  a  track  upon  the  general  level  while  the  empty 
cars  ai'e  hoisted.  The  engine-house  and  engine,  with  the  large  bobbin 
for  fiat  cable  is  seen  at  the  right-hand  end  of  the  plate.  A  rc^  with  an 
ram  projecting  over  the  cage  is  so  arranged  as  to  stop  the  engine  in  case 
of  over-winding.  The  boilers  are  set  outside  of  the  building  upon  the 
extreme  right. 

HOISTINa  FROM  GBE4.T  DEPTHS. 

The  Academy  of  Sciences  of  Brussels  in  1856  proposed  the  subjoined 
question  for  discussion,  and  the  minister  of  public  works  oftered  a 
8X>ecial  prize^for  a  satisfactory   answer:    [Translation.]    "Indicate  a 
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.  complete  practicable  method  for  extending  the  exploitation  of  collieries  to 
a  depth  of  at  least  1,000  metres,  without  sensibly  increasing  the  cost  ot 
working  beyond  that  in  Belgium  at  the  present  time." 

Among  the  most  remsirkable  of  the  memoirs  presented  was  that  of 
M.  Devillez,  professor  of  mechanics  at  the  school  of  mines  of  Hainanlt. 
He  concludes  that,  without  any  new  invention,  but  with  a  judicious  use 
of  the  best  means  of  exploitation  then  employed,  it  was  quite  possible 
to  succeed  in  working  at  such  great  depths.  He  proposes  to  use,  in- 
stead of  hemp,  flat  cables  of  iron  wire,  weighing,  on  an  average,  7^.33 
per  running  metre,  or  a  total  for  eaeh  of  7^  kilogrammes  Cables  of 
the  same  length  of  hemp  would  weigh  more  than  9,000  kilogramDie&  . 
With  such  \vire  cables,  he  could  raise,  at  a  mean  velocity  of  six  metres 
per  second  eight  wagons  containing  together  2,700  kilogrammes  of  coal. 
The  dead-weight  of  the  cage  and  wagons  would  reach  2,150  kilogrammes. 
The  whole  could  be  brought  to  the  surface  in  three  or  four  minutes,  and 
he  thinks  that  a  200  horse-power  engine  would  be  sufficient  for  the  serv- 
ice. The  initial  radius  of  the  bobbins,  according  to  calculation,  should 
l>e  0™.72  for  tapering  cables  of  iron  wire  and  1".00  for  those  made  of 
hemp. 

Another  method  proposed  for  hoisting  from  great  depths,  and  already 
l)ut  to  a  test  in  practice,  deserves  mention.  It  is  the  contrivance  of  the 
engineer,  M.  Mehu,  and  was  experimented  with  in  one  of  the  shafts  at 
Anzin.  It  consists  of  two  vertical  oscillating  rods  moving  up  and  down 
in  the  shaft,  as  in  the  man  engine,  and  attached  to  the  extremities  of  a 
hydraulic  balance.  One  rod  raised  the  full  wagons,  and  the  other  car- 
ried down  the  empty  wagons.  But  after  being  tried  successively  at  the 
mines  of  Anzin  and  of  Bonchamp  it  has  been  abandoned. 

TURNING  OB  STABTING  GEAR. 

An  apparatus  has  recently  been  constructed  and  applied  in  England 
for  rendering  uniform  the  driving  power  of  single  cylinder  steam-en- 
gines used  for  winding  or  other  purposes.  It  is  well  known  that  the 
driving  power  of  single  engines  is  far  from  being  uniform  throughoat 
the  revolutions  of  the  crank.  At  the  end  of  the  stroke  dead-centers 
exist,  and  there  is  no  tangential  pressure  at  all ;  and  from  these  points 
the  pressure  upon  the  crank  pin  in  the  direction  of  its  motion  gradnallv 
reaches  a  maximum  at  about  the  middle  part  of  tJie  stroke,  and  as  grad- 
ually diminishes  to  nothing.  The  object  of  the  apparatus,  which  the 
inventors*  call  ''turning-gear,"  is  to  enable  single  engines  to  be  started, 
reversed,  or  to  work  with  the  facility  and  regularity  of  double  engines, 
with  their  cranks  at  right  angles  to  each  other.  The  advantages  claimed 
for  the  api)aratus  over  double  engines  are  its  great  cheapness  and  the 
possibility  of  its  application  to  existing  engines  as  well  as  to  new  ones. 
It  consists  of  a  small  supplemental  oscillating  steam  cylinder,  placed 
below  and  a  little  back  of  the  main  crank,  and  connected  with  it  by  tlie 
middle  of  a  jointed  connecting  rod,  one  end  of  which  turns  upon  a  fixed 
1>earing  in  the  foundation.  A  toggle-joint  is  thus  formed,  and  the  piston 
connects  at  the  joint.  This  toggle  is  so  placed  as  to  operate  tan$i;eu- 
tially  upon  the  crank  when  near  its  dead-points.  The  inventor  claims 
that  by  such  means  the  engine  possesses  equal  driving  power  during 
every  part  of  the  crank's  i-evolution,  so  that  ui)on  the  dead-centers  all 
the  work  is  done  by  the  turning  gear,  but  during  the  rest  of  the  revo- 
lution it  is  done  by  the  (Tank  alone,  or  in  combination  with  the  turning 
gear.     With  this  transfer  of  pressure  from  one  part  of  the  revolution  to 

*  William  Macj^eorgc,  Loudon,  and  Artlmr  Rigg,  Chester. 
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another  no  steam  is  consumed ;  there  is  no  loss  of  power,  except  the 
mere  friction  of  the  apparatus;  neither  is  there  any  direct  gaiu. 
He  says: 

For  winding  pnixxwes  at  collieries  or  mines,  single  engines  are  objectionable, 
although  frequently  used,  and  double  engines  are  preferable  on  account  of  their  handi- 
neas  and  safety  from  overwinding  and  the  uniformity  of  their  power  at  every  part  of 
their  revolution.  Now,  as  this  turning  gear  gives  to  single  engines  all  the  advantages 
belonging  to  double  engines,  there  is  manifestly  a  saving  in  first  cost,  and  to  this  must 
be  added  lew  expensive  foundations  and  a  smaller  engine-house.  It  is  e<]^ually  applicor 
ble  wherever  the  use  of  a  fly-wheel  is  inconvenient,  and  has  been  apphed  to  a  com- 
pound marine  screw  engine  of  lOO-horse  power.  With  its  use  there  is  not  the  slight- 
est hesitation  or  uncertainty  in  starting  or  reversing,  and  the  eni^inc  can  either  revolve 
at  fnU  speed  or  be  made  to  crawl  slowly  round,  with  the  regularity  of  clock-work.  It 
would  be  almost  superfluous  to  point  out  the  peculiar  advantages  of  this  latter  capa- 
bility in  doing  pit  work  at  collieries. 

The  inventor  claims  to  accomplish  the  same  result  for  engines  whicli  re- 
volve in  one  direction  only,  by  placing  a  large  double  cam  upon  the  end 
of  the  crank  shaft,  in  such  a  position  with  respect  to  the  position  of  the 
crank  that  it  is  acted  upon  by  a  roller  forming  the  head  of  a  short  pis- 
ton, working  in  a  cylinder  directly  under  the  shaft.  This  is  a  very  sim- 
ple and  cheap  form  and  can  be  applied  to  any  engine.  Drawings  of 
this  apparatus  accompany  the  Colliery  Guardian  for  January  28, 1870. 


CHAPTER  LXXIII. 

SAFETY-CATCHES,  OR   PARACHUTES. 

The  great  depths  to  which  mining  operations  are  now  carried :  the 
iucrea^  rapidity  of  movement  of  the  cages,  (often  as  great  as  tuirty 
and  forty  feet  in  a  second,)  and  the  paramount  obligation  to  protect  the 
lives  of  the  miners  who  often  ascend  and  descend  by  the  cages,  has  led 
to  the  adoption  of  a  variety  of  contrivances  for  arresting  the  fall  of 
cages  in  the  event  of  the  breakage  of  the  cables  by  which  they  are  sus- 
pended.   Such  contrivances  aro  known  as  parachutes  or  safety  catches. 

The  great  velocity  of  hoisting  requires  the  cages  to  be  guided  in  the 
shafts  by  vertical  tracks,  which  are  commonly  constructed  of  wood, 
though  of  late  they  are  being  replaced  by  iron  and  steel ;  these  tracks, 
called  ^iiic{e«,  being  continuous  and  equidistant  along  the  path  of  the 
cage,  furnish  a  foundation  upon  which  the  various  parachutes  can  act 
to  sustain  the  cage  in  the  event  of  breakage. 

A  large  number  of  patents  relating  to  this  important  and  indisi)ens- 
able  apparatus  have  been  taken  out,  but  it  may  be  said  that  there  are 
only  three  types,  and  that  these  originate  from  the  same  principle^ 
levers  drawn  up  and  away  from  the  guide  by  the  traction  of  the  cable, 
and  in  an  opposite  direction  by  the  tension  of  a  spring  which  tends  to 
throw  the  levers  outward  upon  the  guides,  so  as  to  press  u[)ou  or  into 
them  with  a  force  capable  of  stopping  the  fall  of  the  cage  in  case  of  the 
rapture  of  the  cable. 

One  of  the  forms  of  safety  catch  now  in  use  in  the  Savage  silver  mine 
upon  the  Comstock  lode  has  already  been  described  and  shown  by  a 
figure  in  connection  with  the  description  of  the  ordinary  form  of  cage. 
This  description  and  figures  will  be  found  upon  pages  576,  and  571. 

In  1845  M.  Machecourt  published  a  description  of  a  parachute  which 
he  had  applied  to  the  cages  in  the  shaft  of  a  coal  mine  at  Decize.  Thiii 
parachute  consisted  of  two  pointed  bars  or  arms  of  iron  crossed  and 
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turning  upon  a  rod  like  the  two  blades  of  a  pair  of  shears.  While  the 
cage  remained  suspended  by  the  cable  the  points  of  these  arms  T?ew 
dra\vn  inward,  away  from  the  sidea  of  the  shaft,  but  in  the  event  of  the 
rupture  of  the  cable,  the  arms  were  thrown  outward  and  downwanl  by 
springs,  and  penetrating  the  timbers  of  the  shaft,  held  the  cage  rus- 
])ended. 

In  1849  M.  Fontaine,  of  Anzin,  constructed  a  parachute  for  the  Tiii 
chon  shaft  upon  this  principle,  but  in  a  better  form,  and  at  the  time  of 
the  publication  of  Professor  Burat's  Materiel  des  Houilleres,  in  18(>l,the 
form  most  in  favor  and  indeed  the  only  form  with  which  sufficient  ex 
perience  had  been  acquired  to  justify  a  recommendation  of  its  general 
use,  was  the  Fontaine  parachute,  then  in  use  in  more  than  fitty  shafts 
in  Franco  and  Belgium.  It  is  considered  as  having  originated  with  the 
Anzin  company,  and  owes  its  introduction  and  success  to  the  careful 
attention  with  which  all  its  details  were  studied  and  modified  by  lon^ 
experience. 

All  parachutes  combined  and  constructed  on  this  principle  have  giveu 
satisfactory  results,  au<l  it  may  be  said  that,  if  the  security  obtained  is 
not  complete  and  absolute,  they  have,  nevertheless,  rendered  such  great 
services  that  their  application  has  become  a  question  of  hnmauit}, 
which  cannot  be  ignored.  The  following  figures  will  speak  in  a  stroDgiT 
and  more  peremptory  manner  than  any  description  to  persuade  miners 
and  engineers  to  adopt  parachutes  in  their  mines.  At  the  mines  ot 
Anzin,  from  1851  to  1859,  in  fourteen  shafts  supplied  with  parachutes, 
twenty -nine  cable  rujitures  occurred,  and  the  parachutes  saved  the  lives 
of  one  hundred  and  fifty  men.  What  can  be  more  eloquent  and  more 
persuasive  than  this  fact! 

At  the  mines  of  Blanzy  the  experience  has  been  similar,  and  it  is 
probable  that  if  an  account  had  been  taken  of  all  the  accidents  by  tbi^ 
rui)ture  of  cables  in  Europe  since  pamchutes  came  into  use,  it  wonlii 
show  that  the  men  who  have  been  saved  from  certain  death  by  parachutet' 
can  be  numbered  by  thousands. 

In  order  that  a  parachute  should  act  well,  it  is  necessary  that  the 
strength  of  the  spring  should  be  equal  to  150  kilogrammes,  (300  pounds.) 
and  then  the  weight  of  the  cage  makes  the  i-est ;  and  the  heavier  that 
weight  the  more  energetic  is  the  grasp  on  the  guides. 

The  three  types  are — 

1.  The  parachute  with  clnws^  which  acts  by  a  pressure  exerted  upon  the 
guides  tending  to  penetrate  them  longitudinally. 

2.  The  parachute  tcith  eccentricSj  which  acts  by  a  pressure  exerted  lat- 
erally on  the  sides  of  the  guides,  and  per]>endicularly  to  the  plane 
which  passes  through  both  of  their  axes. 

3.  The  wedge  parachute,  which  acts  by  means  of  a  set  of  metallic  jatrs 
taking  hold  of  the  guide,  which  is  made  wedge-shaped.  This  parachute 
gives  a  lateral  i>ressure  exercised  upon  the  faces  of  each  guide,  and  pff* 
pendicularly  to  the  plane  of  the  parachute. 

These  several  types  will  be  considered  one  after  the  other. 

FONTAINE'S  CLAW   PABAQHXJTE. 

The  annexed  figure  represents  Fontaine's  parachute  with  daws.  It 
:s  the  oldest,  and  was  constructed  and  put  in  use  at  the  mines  of  AoiiOf 
and  may  be  said  to  have  originated  with  this  oompany.  At  first  this 
])arachute  was  supplied  with  only  one  spring,  but  two  are  now  used,  as 
shown  by  the  drawing.  It  was  the  type  exhibited  upon  the  two-star}' 
cage  sent  by  the  company  of  Anziu  to  the  Paris  Bxpositioa,  in  18G7. 
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The  two  stont  diagonally  placed  arms  in  the  drawing  are  armed  with 
Bbarp  steel  uoiate,  and  are  so  placed  iu  the  frame  of  the  head  of  the 
cage  that  Tcben  it  ia  suspended  in  the  shaft,  by  the  cable,  these  claws 


FoDtaine's  Parochnte. 


are  drawn  up  so  as  not  to  touch  the  guides.  Two  strong,  spiral  springs, 
replaced  in  some  parachutes  by  steel  elliptic  springs,  are  placed  below, 
and  in  the  event  of  the  breaking  of  the  cable  they  draw  down  the  upper 
ends  of  the  claws,  and  the  lower  and  steel-armed  ends  are  forced  out- 
ward into  contact  with  the  wooden  guides,  penetrating  and  sometimes 
•eplitting  them.  The  cage  is  thus  arrested  iu  its  fait,  and  is  sustained 
entirely  by  the  wedging  of  these  claws  against  the  guides  and  timbers 
of  the  shaft.  Each  claw  can  work  independently,  the  double  hook  at 
the  top  permitting  either  one  or  both  to  be  thrown  oat  together  or  to 
different  distances,  so  that  inequalities  iu  the  size  of  the  shaft  or  of  the 
distance  between  the  guides  may  not  prevent  a  perfect  contact  of  both 
anas.  The  projections  beyond  the  guides  u|H>n  each  side  are  intended  to 
represent  a  part  of  the  fnvmcwork  at  a  point  where  the  guides  are  per- 
forated for  the  receptionof  a  bolt  intended  to  prevent  the  cage  from  being 
hoisted  prematurely.  This  is  a  contrivance  introduced  by  the  engineer 
Cabimy,  and  is  placed  at  the  bottom  of  the  shaft. 

The  Fontaine  parachute  has  given  satisfactory  results  in  saving  the 
•  lives  of  men,  hut  the  claws  injure  or  destroy  the  guides.  It  also  neces- 
sitates the  use  of  very  heavy  timbers  for  the  guides  and  their  supports, 
inasmacb  as  pressure  from  the  claws  is  exerteil  in  one  direction,  and  if 
the  gaides  should  yield  or  bend  outward  the  effect  would  be  lost.  The 
flnt  «Mt  <tf  mch  heavy  guides  and  timbering  is  very  great,  and  any  acci- 
dent, by  destroying  a  portion  of  the  guides,  lequiieea  great  expeoditore 
foriepain. 

H.  Ex.  Doc  207—38 


594     MIMES  AND  MINING  WEST  OF"  THE  EOCKT  UOXmT/JSB. 
AUDEMAE'S  PAEAOHUTB. 

Ill  order  to  avoid  these  difficulties  other  constrnctioiia  have  been  de- 
vised. One  by  Mr.  Audemar,  engineer  in  the  service  of  the  mining  com- 
pany at  Blanzy,  is  shown  by  the  annexed  figures.    It  consists  of  four 


Auduiiar'a  pHrucliute. 


eccentric  wedges,  two  on  each  aide,  and  placed  on  opposite  sides  of  the 
guides ;  the  release  of  the  springs  by  the  breaking  of  the  cable  canses 
these  eccentrics  to  turn  and  to  powerfully  squeeze  the  goides  and  thns 
stop  the  descent  of  the  cage.  This  parachute  ia  as  certain  iu  its  actiou 
as  that  of  Fontaine,  and  does  not  split  the  gnidea  The  guides  and 
the  framework  may  also  be  made  much  lighter,  for  there  is  no  outward 
thrust  or  pressure  tending  to  bfsnd  or  break  the  timber. 

It  will  be  noted  that  the  action  of  the  "dog-clamp"  safety  catch  upon 
the  cage  used  in  Nevada  (see  p.  50)  is  similar  to  that  of  this  eccentric 
catch.    The  »ides  not  the  face  of  the  guide  are  acted  on  in  both  cases. 

The  spiral  springs  used  by  Mr.  Audemar  are  made  of  steel  wire  O^.Ol 
in  diameter.  When  fully  expanded  they  are  O'^^Q  long,  (nearly  10 
inches,)  and  they  may  be  condensed  to  a  length  of  0''25 :  bnt  in  order 
to  preserve  their  full  elasticity  the  springs  are  condensed  from  O^.Od  to 
0™.ll  oidy.  A  compression  of  l)™.0!)  is  sutBcient,  and  this  gives  ft  re- 
sistance of  18U  kilogrammes,  (a1>out  360  pounds.)  Motion  is  commnni- 
cated  from  the  springs  to  the  eccentrics  by  means  of  arms  and  levers, 
as  shown  in  the  figures.  The  first  figure  shows  the  position  of  these 
arms  and  the  eccentrics  when  the  cage  ia  suspended  by  tlie  cable;  and 
the  second  their  position  when  the  strain  from  the  cableis  rsteaaedand 
the  springs  are  expanded.    The  spiral  spriogs  are  contiUned  in  oylin- 
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drical  boxes,  one  part  sliding  over  the  other.    One  of  these  boxes  and 
the  spring  are  shown  in  section  in  the  second  figure. 


wm^ 


Andemar'B  Paracbnto — section  showing  ono  of  tho  springa. 

The  experience  of  more  than  fourteen  years  with  parachutes  of  this 

t.Yi>e  has  been  most  satisfactory.    In  this  construction  the  springs  are 

kept  in  constant  use  by  lieiDg compressed  and  theythua  relieve  the  shock 

when  the  cage  is  started. 

HICHAT'8  PABACnVTE. 

A  variety  of  the  same  type 
as  the  Blanzy  construction, 
designed  by  Mr.  Michat,  is 
shown  with  sufficient  clear- 
ness by  the  appended  figure, 
and  a  description  is  uuueces- 
sary.  It  is  evident  that  it  ? 
does  not  differ  essentially  - 
from  the  parachate  just  de- 
scribed. 

bbatjke's  paeachute. 

Thisisa  third  variety  of  the 
same  type,  but  it  differs  from 
the  others  by  its  extreme 
simplicity  and  the  nature  of 
the  spriiiK.  This  form  orig- 
loateuwiKi  Mr.  Braune,  chief 
flogineer  (rf  the  mines  of  the 
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Yieille  Montague  Company.  A  simple  India- 
rubber  band  spring  is  all  that  is  used  to  draw 
the  eccentrics  in  upon  the  guides.  It  is  said  to 
have  given  satisfaction  for  a  period  of  three 
years  or  more;  but  it  is  doubtfdl  if  a  spring  of 
this  nature  can  long  remain  active  and  reliable 
when  under  constant  tension. 

PABACHUTE  WITH  WEDGES. 

The  third  type  of  parachute  is  known  as 

Nyst's,  and  is  constructed  to  act  like  a  wedge. 

It  has  arms  like  a  parachute  with  claws,  but 

the  latter  are  replaced  by  a  metallic  jaw,  in  the 

form  of  a  hollow  wedge,  fitting  to  tbeibrm  of 

the  guide,  which  is  made  wedge-shaped.    When 

the  parachute  with  the  cage  is  sustained  by  the 

cable,  the  jaw  moves  along  the  guide  without 

Braune's  Parachute.        touching  it;  but  if  a  rupture  occurs,  it  then 

presses  upon  the  guide  and  wedges  powerfully,  so  as  to  arrest  the  descent 

of  the  cage  within  a  distance  of  only  0°».25  or  0™.30.    The  action  is  thus 

very  prompt,  but  it  is  so  gradual  that  there  is  no  perceptible  shock. 

This  construction  does  not  injure  the  guides,  and  it  has  the  advan- 
tage over  the  parachutes  of  the  second  type  that  iron  guides  may  be 
used,  the  reduced  size  of  which  is  much  less  cumbersome  in  shafts  than 
heavy  timbers.  It,  however,  requires  the  guides  to  be  made  with  great 
accuracy,  and  uniform  in  size  and  angle  of  the  wedge,  and  the  difficult}' 
of  obtaining  them  has  prevented  this  parachute  from  coming  into  gen- 
eral use. 


THE  VALUE  OF  SAFETY-CATCHES  IN  SAVING  IJFB. 

Although  the  construction  of  parachutes  hsis  not  by  any  means 
reached  perfection,  there  being  some  difficulties  attending  their  use, 
they  have  rendered  the  greatest  service  in  mining  operations,  repeat- 
edly preventing  great  losses  of  life  and  property ;  and  no  excuse  can 
be  received  for  allowing  a  single  mining  cage  to  be  without  one 
wherever  miners  are  permitted  to  ascend  and  descend  in  it.  Accidents 
from  the  unaccountable  breaking  of  the  strongest  cables  are  not  infre- 
quent ;  and  when  it  is  well  known  to  mining  engineers  that  parachutes 
of  the  proper  construction  have  repeatedly  been  the  means  of  saving 
life,  it  is  strange  that  there  should  be  any  hesitation  in  adopting  them. 
Even  while  writing  this  chapter  the  report  of  a  recent  accident  ( Januar}^ 
1870)  at  one  of  the  shafts  of  the  Dowlais  Company  has  been  handed  to 
me,  and  a  condensed  account  of  it  is  inserted  as  appropriate  in  this  con- 
nection : 

A  fatal  accident  happened  at  the  Deep  Pit,  Vochrhiw,  the  property  of  the  Dowlais 
Company,  on  Saturday  afternoon,  about  5  o'clock,  by  which  five  persona  lost  their 
lives.  It  appears  five  men  were  ascending  the  pit,  and  when  within  27  yards  of 
the  top  the  rope  broke  and  the  poor  fellows  were  precipitated  to  the  bottom,  a  depth 
of  500  yards.  The  bodies  were  smashed  to  pieces,  and  death  must  have  been  in* 
stantaneous.  This  is  the  same  pit  where  a  similar  accident  oocnrred  a  month  ajco, 
when  two  men  lost  their  lives.  It  happened  in  the  same  manner  aa  the  one  on 
Saturday,  and  apparently  from  the  same  cause.  The  Voohrhiw  jpit  ia  a  wetj  laige 
colliery,  employing  about  600  hands.  It  is  400  yards  deep,  and  is  worked  by  two 
shafts,  Not.  1  and  2;  the  No.  2  being  the  shaft  generally  used  for  the  pawafe  «p  and 
down  of  men  and  horses,  the  other  shaft  being  reserved  Ibr  mlaenJ  akMMi  Bst»  •• 
these  accidents  show,  the  rule  adopted  by  the  company  has  boI  bom  kspt  ^  lUr  i 


THE  BIECHANICAL   APPLIANCES   OF  MINING.  597 

Tho  pits  are  worked  by  spiral. dram — an  inyention  which  has  called  forth  on  eeveral 
occasions  the  approyal  of  the  government  inspector,  as  they  enable  the  engines  to 
raise  heavy  weights  as  well  as  the  cage  and  rope  of  a  pit  400  yards  deep  with  ease, 
and  withont  any  extra  power.  Bat  then  safety  depends  chiefly,  we  may  say,  npon  the 
angle  formed  between  tne  rope  and  the  palley  above  the  shaft  with  certain  portions  of 
the  dram.  It  onght  not  to  exceed  ten  or  eleven  degrees,  tboagh  the  angle  at  the  time 
of  the  first  accident  was  as  mach  as  fifteen  degrees,  and  to  that  Mr.  Wales  ascribed  the 
accideot,  as  it  prodaced  the  overlap  of  coil  which  led  t-o  the  accident.  On  that  occa- 
sion the  coil  overlapped  when  the  men  were  two  handred  and  fifty  yards  from  the  bot- 
tom, and  the  jerk  cansed  by  its  falling  into  its  place  8nappe<l  the  rope  and  precipitated 
the  cage  to  the  bottom.  On  Satnrday  night  the  No.  2  pit  was  bnsy  between  6  and  7 
o'clock  in  bringing  out  the  colliers,  and  there  were  then  at  the  bottom  of  the  No.  1 
shaft  foar  hitchers  and  the  overman  of  the  pit.  In  their  anxiety  to  get  oat  without 
walking  through  the  workings  to  the  other  shaft,  it  is  conjectured  the  whole  of  them 
got  iuto  the  cage  of  No.  1  shaft,  and  signaled  to  the  bankisman  to  set  the  engine  in 
motion.  The  engine  started,  and  the  cage  was  bronght  to  within  27  yards  of  the  bank 
when  the  fatal  overlap  of  coil  again  occurred,  and  the  jerk  which  followed  snapped 
the  rope  and  brought  about  the  wreadful  catastrophe. 

Here  we  have  the  particalars  of  two  fatal  accidents  from  the  same 
cause,  and  iu  the  same  mine,  within  about  a  month  ;  and  it  does  not 
api)ear  that  any  effort  was  made  after  the  first  accident  to  prevent  a 
second,  nor  does  it  appear  that  the  cage  in  either  case  was  provided 
with  any  form  of  safety-catch.  At  the  inquest  after  the  first  accident 
at  Dowlais,  it  was  testified  by  the  engineer's  foreman  that  a  similar  ac- 
cident, but  to  an  empty  cage,  had  previously  occurred  in  the  same  pit. 

In  the  Colliery  Guardian  oi  September  16, 1869,  there  is  an  account 
of  a  shocking  accident  which  occurred  at  the  Kirkless  colliery,  Wigan. 
The  men  were  leaving  the  pit  early  Tn  the  afternoon,  and  while  eight  of  the 
number  were  being  drawn  to  the  surface  the  wire  rope  on  one  side  of  the 
drum  slipi)ed  as  it  was  being  wound  oir,  the  loose  coils  fell  over  the  flange 
at  the  end,  became  entangled  in  the  eccentrics  at  the  side,  and,  weakened 
by  the  chafling  which  it  had  received  by  being  pressed  between  those 
revolving  parts,  parted  by  the  sudden  jerk  given  by  the  cage  as  it  took 
out  the  slack  in  descending.  The  cage,  containing  eight  i)ersons,  fell,  of 
course,  to  the  bottom  of  the  shaft,  a  distance  of  270  yards,  and  several  men 
were  instantly  dashed  to  pieces.  At  the  inquest  upon  the  bodies,  the  gov- 
ernment inspector  said  the  drum  was  rather  too  conical,  and,  in  his 
opinion,  some  slight  deflection  of  the  pulley  had  caused  the  rope  to 
coil  back,  and  so  led  to  the  slip.  A  drum  of  that  shape  required  the 
nicest  management  and  care  in  keeping  the  pulleys  straight. 

Here  is  another  account,  of  an  accident  in  Pennsylvania,  reported  in 
the  daily  papers  since  this  chapter  was  written : 

Shenandoah  Cfty,  Schuylkill  County,  March  29, 1870. 

A  terrible  accident  occurred  at  tho  coal  mine  of  Richard  Hecksher,  a  few  miles  from 
this  place,  at  an  early  honr  this  morning.  While  four  men  were  descending  the  ahafb 
to  commence  tho  day's  work,  the  rope  broke,  precipitating  them  to  the  bottom,  over  60 
feet.    All  were  instantly  killed. 

There  appears  to  be  great  opposition  on  the  part  of  English  miners 
to  the  introduction  of  any  form  of  the  parachute.  In  some  observations 
by  a  "  miner,'' upon  the  above-described  accidents,  the  following  pas- 
sages occur : 

Are  any  of  the  safety-cages,  which  have  from  time  to  time  been  invented,  really 
anitable  and  etUcient ;  and^  if  so,  why  arc  they  not  adopted  f  Now,  the  fact  is,  a  reaUy 
aoitable  and  efficient  safety-cage  has  still  to  be  discovered ;  all  that  have  yet  been 
Innoiiji^t  forward  being  objectionable  for  one  reason  or  another.  That  many  of  the 
coDtrivances  are  highly  ingenious  cannot  bo  questioned,  but  in  practice  they  have, 
without  exception,  &en  found  wanting ;  either  they  are  too  fra^le,  damage  the  guides, 
or  require  sach  continual  attention  to  keep  them  in  order  that  it  is  dangerous  to  place 
TeUaooe  upon  them ;  and  it  is  generally  felt  that  if  reliance  be  placed  npon  an  appa- 
mtna  of  tJaa  ftilme  of  which  there  is  a  remote  probability,  it  is  oetter  to  depend  upon 
the  rope  alone.    The  yarious  safety-cages  which  have  been  proposed  are  reamly  refera- 
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ble  to  two  classes,  and  the  great  qnestion  is,  which  class  is  the  best  t  One  claan  of 
cat<;1i — for  re<ally  the  safety-cage  is  merely  a  safety-catch  applied  to  an  ordinary  cage- 
is  HO  arranged  that  it  is  brought  into  play  at  the  end  of  each  journey  up  and  down  the 
pit,  the  object  being  to  prevent  the  apparatus  becoming  worthless  from  disuse.  The 
idea  is  doubtless  g(K>d,  but  the  objection  is,  that  the  wear  and  tear  are  so  great  that  tbf 
apparatus  is  worn  out  and  useless  before  it  is  required  to  avert  calamity,  the  cooic- 
quence  being  that  when  the  accident  happens  it  is  fatal,  as  usual.  In  the  other  clam 
the  apparatus  is  never  brought  into  play  until  the  accident  occurs,  the  object  lieing  to 
avoid  the  dangers  inseparable  from  the  former ;  the  wear  and  tear  are,  ot  course,  jirt- 
vented,  but  frequently,  when  the  accident  happens,  it  is  found  that  the  whole  concern 
has  become  fixed  from  disuse. 

Perhai)s  the  only  arrangements  not  open  to  these  objections  are  those  somewhat  like 
Aj-toun's  and  Nyst^s,  each  of  which  depends  for  its  safety  upon  the  mere  change  of  po- 
sition of  a  metal  fork,  or  its  equivalent-^  so  as  to  become  fixed  against  the  ^uide-mk 
Both  of  these  catches  are  extremely  simple,  have  no  springs)  or  similar  contrivances,  to 

get  out  of  order,  and  would  not  cost  more  than  a  few  shillings  to  apply  them.  It  ha^ 
een  said  that  they  knock  the  guide-rods  to  pieces  when  they  are  brought  into  action, 
but  as  the  damage  can  only  occur  when  an  accident  has  happened,  and  a  calaviity  lieen 
averted,  suixily  tliis  should  not  prevent  their  adoption.  As  neither  are  protected  by 
patent,  every  colliery  proprietor  can  have  them  made  bv  his  own  smith.  It  is  a  very 
common  opinion  among  practical  men  that  the  use  of  safety  apparatus  begets  care- 
lessness on  the  part  of  those  engaged  about  the  shiift,  but  perhaps  the  ground  for  this 
complaint  is  more  apparent  than  real,  and  as  the  cage  is  without  question  as  safe  with 
the  apparatus  as  without  it,  it  might  be  desirable  to  accept  rehauco  on  the  catch  'm 
more  than  equal  to  the  diminished  attention  of  the  men. 

The  last  paraj^raph  of  this  extract  is  a  good  answer  to  the  general 
drift  of  the  opinion  expressed  by  the  British  jury  upon  the  safety-eages 
exhibited  in  the  International  Exhibition  of  1862 :  "  The  jury  gave  cai"e- 
ful  attention  to  all  the  varieties  of  this  apparatus,  and  were  strongly 
impressed  with  the  merits  of  several  of  them,  and  with  the  desirableness 
of  enlisting  in  this  cause  the  interest  of  the  intelligent  mechanieiau. 
But  they  share  in  the  repugnance  of  colliery  viewers  to  trust  to  the  ac- 
tion of  a  spring  on  which  most  of  them  depend,  and  which,  of  whatever 
substance  it  is  made,  is  sure  by  degrees  to  lose  its  elasticity,  and  is  thus 
liable,  unless  frequently  looked  after,  to  fail  at  the  moment  when  re- 
quired. They  are  also  aware  that  a  great  inconvenience,  not  to  say 
danger,  has  been  introduced  by  all  those  hitherto  employed,  in  conse- 
quence of  the  apparatus  being" brought  into  play  by  a  plunge  during  the 
rapid  descent  of  the  cage,  and  that  hence  several  of  these  inventions, 
after  being  fairly  tried  for  one,  two,  or  three  years,  have  been  ultimately 
removed.  Nor  is  it  too  much  to  say,  although  an  insufficient  argument 
if  taken  alone,  that  the  employment  of  this  apparatus  has  a  tendency 
to  make  people  careless  about  the  examination  and  renewal  of  ropes."* 

In  view  of  the  very  satisfactory  experience  with  parachutes  in  the 
Hrge  colleries  upon  the  continent,  and,  above  all,  the  fact  that  they  have 
repeatecfly  saved  many  lives,  the  writer  trusts  that  their  use  will  not  be 
neglected  in  the  mines  of  the  West ;  and  it  is  gratifying  to  know  ttiat 
they  are  now  attached  to  most  of  the  cages  in  the  mines  upon  the  Corn- 
stock  lode. 

It  would  not  be  difficult  to  collect  many  account-s  of  fatal  accidents  in 
those  mines,  which  probably  could  have  been  avoided  if  properly  con- 
structed parachutes  had  been  used.  There  is  one  remarkable  case  on 
record,  showing  the  usefulness  of  another  precaution,  though  it  provi- 
dentially failed  to  be  another  of  the  terrible  warnings  which  call  for  the 
use  of  parachutes :  A  cage  in  the  Hale  and  Norcross  Mine  was  precipi- 
tated to  the  fifth  level,  a  distance  of  230  feet,  without  breaking  any  bones 
of  a  man  who  was  upon  it.  The  entire  steel-wire  cable  fell  down  the 
shaft  and  coiled  upon  the  roof  of  the  cage.  The  roof  protected  the 
miner  from  being  crushed  by  the  cable ;  and  this  shows  the  importanoe 

*  Beports  of  the  British  Jury,  Exhibition  of  186S. 
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of  placing  a  hood  upon  every  cage  in  which  miners  are  conveyed.  The 
form  of  sach  a  hood  is  of  some  consequence.  There  is  a  case  on  record 
in  England  of  a  miner,  standing  in  a  drifb  near  the  bottom  of  a  shaft, 
being  killed  by  a  pebble  which,  falling  from  the  surface  upon  the  dome- 
shaped  roof  of  the  cage,  glanced  off  and  struck  him. 

Examples  are  not  wanting  of  the  utility  of  safety  attachments  to  cages 
in  mines  upon  the  Comstock  lode.  In  February,  1869,  a  steel-wire  cable 
was  broken  in  the  Imperial-Empire  shaft;  but,  owing  to  the  safety  at- 
tachment to  the  cage,  no  other  damage  was  done.  The  Mining  and  Sci- 
entific Press  of  San  Francisco,  in  September,  1865,  reports  that  in  one 
of  the  mines  (the  Sierra  Nevada,  it  was  believed)  a  safety  cage,  heavily 
laden  with  ore,  had  nearly  reached  the  top  of  the  shaft  when  the  rope 
parted.  The  safety  catch  prevented  a  free  fall,  but  the  load  was  so 
heavy  that  the  descent  of  the  cage  was  not  completely  checked,  and  it  went 
to  the  bottom  so  slowly  that  not  a  bolt  or  timber  was  broken.  Frequent 
experiments  made  in  the  Comstock  mines,  by  cutting  the  cable  above  a 
loaded  cage  suspended  in  the  shaft,  have  proved  the  efficiency  of  the 
parachute. 

SAFETY  nOOKS. 

With  the  modem  powerful  and  rapidly  winding  engines,  the  least  in- 
attention on  the  part  of  the  engineer  as  the  cage  nears  the  suiface  may 
permit  it  to  abscond  to  the  sheaves  and  produce  great  destruction.  Nu- 
merous and  fatal  accidents  from  this  cause  are  reported  in  the  mining 
journals.  Even  while  this  report  is  printing,  accounts  of  an  accident 
at  a  colliery  near  Wigan*  show  the  fearful  results  of  over-winding,  and 
the  importance  of  some  means  of  prevention.  Various  contrivances 
have  been  proposed  and  adopted  to  prevent  this  over-winding.  Safety- 
hooks,  which  open  and  leave  the  cage  free  to  rest  upon  spring-catches 
below  it,  are  the  most  common ;  but  it  would  seem  that  the  best  con- 
trivance of  all  is  the  verj-  simple  one  of  placing  one  arm  of  a  lever,  a 
bent  bar  of  iron,  in  the  path  of  the  cage,  so  that  if  it  parses  that  point 
the  supply  of  steam  to  the  engine  is  shut  off,  and  the  valve  of  the 
steam-brake  is  opened.  Thus,  by  one  blow  upon  this  bent  lever,  the  en- 
gine is  stopped,  the  brakes  are  applied,  and  the  winding  of  course 
ceases.  This  has  been  rendered  possible  by  the  addition  of  the  power- 
ful brakes  operated  by  steam. 

Among  the  many  forms  of  detaching-hooks  which  have  been  pro- 

-        1 

'Extraordinary  colliery  accident  near  Wigan. — Shortly  before  10  o'clock  on  Tuesday  night 
a  ahocking  colliery  accident,  by  which  one  man  was  killed  and  four  others  received  inju- 
ries more  or  less  serious,  occurred  at  Messrs.  BluudelPs  No.  1  Sinking  Pit,  situated  in 
the  township  of  Peraberton,  near  Wigan.'  The  shaft  has  been  in  course  of  construction 
for  nearly  a  couple  of  years ;  it  is  of  more  than  the  ordinary  diamet^^r,  and  the  work 
lias  hitherto  progressed  without  serious  impediment.  The  men  employed  work  in  eight- 
hour  "  shifts,"  and  at  a  quarter  to  10  on  Tuesday  preparations  were  made  for  bringing 
one  of  these  working  parties  to  bank.  Four  men  entered  the  hoppett  to  ascend,  and 
they  were  drawn  to  the  surface ;  but  here  the  engineer,  Thomas  Ackers,  found  he  was 
unable  to  reverse  the  engine  or  to  apply  the  brake,  owing  to  some  derangement  of  the 
machinery.  The  consequence  was  that  the  hoppett  was  drawn  at  great  speed  over  the 
puUey,  and  then  through  the  roof  of  the  engine-house  into  the  building  itself,  which 
was  a  perfect  wreck  in  a  few  seconds.  Two  of  the  men,  fearing,  from  the  spee<l  at 
which  they  approached  the  surface,  that  they  were  about  to  be  "  pulleyed,"  made  a 
desperate  leap  for  life  as  they  reached  the  bank,  and  one  of  them  escaped,  compara- 
tively speaking,  uninjured,  while  the  other,  fearfully  shaken,  was  falling  into  the  pit- 
shaft,  when  he  was  savecl  by  the  banksman.  A  third,  named  Butler,  Kept  his  place 
until  the  hoppett  arrived  at  the  engine-house,  when  he  was  flung  a  distance  of  forty 
Yards  over  the  building,  and  he,  too,  escaped  with  his  life ;  but  the  fourth  was  not  so 
fortniuite,  as  he  was  dragsed  into  the  house  and  kiUed  instantaneously.  The  engine 
tender  was  olao  seriously  nurt  by  the  falling  ddbris. — Dram  the  Colliery  Guardian,  March 
11, 1870. 
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posed,  there  is  one  which  is  advertised  in  the  English  joumala  as  ex- 
tensively used  in  collieries.    Its  construction  will  be  seen  from  the  figure. 
It  consists  of  two  plates,  placed  face  to  face,  and  turning  npon  a  ceatial 
bolt.    It  forms  a  part  (a  link)  of  the  winding  cable 
or  chain,  and  is  so  made  that  if  drawn  up  throngli 
a  hole  in  a  cross-beam,  bushed  with  a  heavy  can 
iron  lining,  E,  E,  the  expanded  wedge-sliaped  sides, 
H,  H,  are  pressed  together,  by  contact  with  £,  E, 
so  as  to  liberate  the  bolts  of  the  cable,  A  and  B, 
at  D  and  D.    At  the  same  time  a  square  shooldn 
.  -  upon  each  plate  of  the  link  catches  upon  the  upper 
"^^^edge  of  tho  hole,  and  sustains  the  weight  of  the 
^cage.    This  is  said  to  bo  extensively  used.    A  form 
5  of  safety-hook  used  in  Kevada  is  shown  upon  » 
I  previous  page,  in  the  drawing  of  the  cage  now  in 
~use  upon  the  Comstock  lode. 
\  yU"     The  safety-hook  by  8.  Bailey,  proposed  in  1860, 
l\\     consists  of  a  fixed  ring  between  the  guides  over 
JhH    the  shaft,  through  which  the  cable  passes.    ^Vheu 
( \    the  cage  ia  drawn  up  too  far  this  ring  acts  upon 
O  two  projecting  arms,  which  detach  the  cable,  while, 
at  same  time,  hooks  are  thrown  outward  over  the 
ring,  and  by  these  tlie  cage  or  kibble  remains  sna- 
Siuety  DetacIung-houE.  ponded  ' 

SIGNAL  INDIOATOES. 

Carefully  made  indicators  are  now  attached  to  winding  engines,  in 
such  a  manner  that  the  position  of  the  cage  in  the  shaR  is  shown  to 
the  engineer  by  tlie  movement  of  an  index  or  pointer  along  ahorizoDtal 
scale,  and  as  the  cage  approaches  the  top  a  bell  is  sounded  once  or  tvice, 
and  if  it  ascends  too  far  the  apparatus  shuts  off  the  ateam  and  stops 
the  engine. 


CHAPTER  LXXIV. 
RAISING   WATEB. 

It  is  unnecessary  hero  to  do  more  than  mention  the  very  common 
method  of  raising  water  frori  mines  of  small  extent  by  means  of  tbo 
tub  and  windlass,  precisely  as  ore  is  raised,  or  by  a  barrel  fitted  with  i 
large  valve  in  the  bottom,  which  opens  and  allows  the  barrel  to  fill  anlo- 
matically  when  it  reaches  the  sump.  This  method  was  in  use  at  the  Ama- 
dor mine  to  a  depth  of  at  least  eleven  hundred  feet,  the  bucke.ts  beiiy; 
of  iron  and  cyliudrical,  Uko  the  tubs  for  ore,  and  sliding  like  them  upon 
the  guides  along  the  incUned  shaft.  Guided  skips  fitted  with  valves  ate 
similarly  used. 

In  Virginia  City,  Nevada,  along  the  Comstock  lode,  many  of  the  shaft* 
were  kept  drained  by  these  simple  means,  and  the  only  apparatus  ww- 
thy  of  further  note  was  the  method  of  delivery  of  the  water  into  man- 
ble  launders.  When  the  barrel  of  water  reached  the  soiifoce,  a  lanndtf, 
running  upon  rails  laid  on  each  side  of  the  shaft,  was  poshed  under 
it.  The  barrel  was  then  allowed  to  descend  and  rest  apoD  raoaa-bani 
and,  by  raising  the  valve,  the  water  was  discharged  into  the  bead  of 


*  Joor.  MininR,  1860,  and  Bev.  UnivenoUe,  May  uid  Jona,  U 
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frame- work,  which  throws  open  the  discharge  valve  and  lets  the  water 
escape.  The  motion  may  be  stopped  as  soon  as  the  valve  is  open, 
and  as  soon  as  the  tnb  is  emptied  it  may  be  lowered  without  any  loss 
of  time.  The  practical  value  of  this  improvement  is  shown  by  the 
results  obtained  with  it  at  the  Lucy  pits,  near  Montceau-des-Miiiea.  At 
these  shafts,  200  metres  in  depth,  30  tubs  of  water,  ex)ntaiiiing  25  hecto 
litres  each,  were  raised  per  hour,  being  a  total  of  750  hectolitres  ot 
water;  but  this  being  insuflScient,  the  automatic  discharge  apparatus 
was  added,  and  the  number  of  deliveries  of  tubs  of  water  at  the  surface 
was  easily  increased  to  50  or  60,  discharging  from  1,200  to  1,500  hecto 
litres  per  hour. 

The  lift  and  plunger  pumps  used  in  California  and  Nevada  are  gener- 
ally of  small  size,  and  have  no  special  peculiarities.  They  are  generally 
connected  with  either  the  engine  used  for  hoisting  or  with  that  for  rau- 
niug  the  mill. 

CHINESE  PUMP. 

In  placer  mining  the  "  Chinese  pump''  is  much  used  for  draining  the 
pits  where  the  water  does  not  require  to  be  raised  to  a  great  distance. 
This  is  essentially  a  chain-pump.  A  continuous  belt  of  canvas  5  or  C 
inches  wide  has  cleats  of  wood  firmly  secured  to  it  at  intervals,  and  is 
mjule  to  pass  continuously  through  a  rectangular  box,  the  lower  end  ot 
which  is  fitted  with  a  roller  over  which  the  belt  passes,  and  is  inserted 
in  the  water  to  be  raised  from  the  pit.  The  upper  end  delivers  the 
water  into  a  launder  or  trough,  by  which  it  is  conducted  away.  The  belt 
passes  over  a  wheel  at  the  top,  and  motion  is  given  either  by  the  band 
or  by  a  belt  from  a  water-wheel  near  by. 

DRAINAGE  BY  SIPHONS. 

The  siphon  has  often  been  brought  into  use  for  draining  in  minejs, 
pits,  and  quarries,  where  it  was  not  necessary  to  raise  the  water  to  a 
great  height,  and  where  the  necessary  fall  for  the  delivery  end  could  be 
conveniently  had.  There  has  been  a  notable  example  of  the  success- 
ful use  of  a  siphon  on  a  large  scale  during  the  past  year  at  a  deep 
placer  claim  in  Gravel  liange,  Tuolumne  County,  California,  where  Mr. 
George  A.  Treadwell  employed  one  a  little  over  1,000  feet  long  and  4 
inches  in  diameter.  This  pipe  was  made  of  No.  24  galvanized  iron,  in 
joints  30  inches  long,  riveted  and  soldered  together.  •  The  water  was 
raised  18  feet,  and  the  discharge  end  had  a  fall  of  40  feet,  so  that  the 
delivery  was  22  feet  lower  than  the  receiving  end,  or  shorter  leg  of  the 
siphon.  The  two  ends  of  the  pipe  were  furnished  with  large  4-inch  brass 
cocks,  which  were  closed  when  the  siphon  was  to  be  filled.  The  filling 
was  easily  accomplished  in  about  two  hours  by  means  of  a  34nch  Doug- 
las force-pump,  throwing  water  in  at  the  highest  point  through  a  vent 
cock,  through  which,  also,  smaller  quantities  of  water  could  l^  supplied 
from  time  to  time  to  displace  air  that  gradually  accumulated  throagb 
leaks.  An  air-chamber  at  the  bend  was  projected,  but  was  not  made, 
inasmuch  as  it  was  found  to  be  but  little  trouble  by  shutting  the  4-iDch 
cocks  at  each  end  to  fill  up  the  siphon  with  the  pump  in  a  short  time 
when  the  men  were  at  their  meals. 

The  flow  at  both  ends  was  easily  controlled  by  the  cockSi  the  lower 
or  delivery  cock  being  usually  left  fully  open,  while  the  receiving  cock 
was  partly  closed.  The  velocity  of  the  current  was  sufficient  to  carry 
out  tons  of  coarse  sand  and  gravel,  some  of  the  latter  as  coarse  as  Eni- 
lish  walnuts ;  and  sluice-boxes  set  at  the  usual  dope  were  kept  hidf  ftul 
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>f  water.  There  was  no  trouble  in  keeping  the  water  within  2  inches 
>f  the  receiving  end,  and  this  was  plunged  to  within  5  inches  of  the 
bottom  of  the  shaft. 

PUMPING  ENGINES  IN  THE  EUROPEAN  MINES. 

There  are  three  principal  types  of  pumping  engines  for  mines : 

1.  The  single-acting  balance-beam  engine,  known  as  the  Cornish  en- 
gine. 

2.  The  single-acting  engine,  working  the  pump-rods  direct,  without  a 
valance  beam. 

3.  The  double-acting  engines  placed  in  the  interior  of  mines. 

As  explanatory  of  the  construction  and  working  of  the  first  type,  I 
nsert  a  very  clear  and  interesting  description  of  a  Cornish  engine  of 
:he  largest  class :  • 

CORNISH  PUMPING  ENGINE. 

The  engine  called  Taylor's  engine  was  erected  in  the  year  1840,  at 
he  United  Mines  in  Gwennap,  now  included  in  the  Clifford  Amalga- 
nated  Mines,  and  is  worked  with  high-pressure  steam,  with  expansion 
md  condensation.  It  is  single  acting ;  that  is,  the  steam  is  only  em- 
9loyed  for  lifting  the  pump-rods  and  tilling  the  pump-barrels  in  the  shaft ; 
:he  return  stroke,  which  drives  Xhe  water  out  of  the  pumj>  barrels  into 
:he  rising  pipes  being  effected  by  the  fall  of  the  shaft  rod,  as  soon  as 
m  equilibrium  is  established  in  the  cylinder,  by  opening  a  communica- 
:ion  between  the  two  faces  of  the  i)iston.  The  steam  piston  moves  ver- 
ically  in  a  cylinder  formed  of  two  concentric  tubes,  the  inner  one  form- 
ng  the  cylinder,  and  the  outer  one  a  protecting  case,  or  jacket ;  the 
»mall  annular  s[)ace  between  the  two  is  constantly  filled  with  steam  at 
he  maximum  pressure  produced  in  the  boilers,  in  order  to  keep  the  walls 
)f  the  inner  cylinder  at  a  uniform  temperature.  In  practice,  it  is  cus- 
omary  to  surround  the  cylinder  with  other  non-conducting  envelopes ; 
hus,  a  shell  of  brickwork  inclosing  an  air  space  is  first  placed  round  the 
ncket,  which  is  further  inclosed  with  coatiugsof  felt,  lagged  with  wood. 
These  outer  envelopes  are  not  shown  in  the  model.  The  piston-rod  is 
ittached  by  Watt's  parallel  motion  to  the  end  of  a  beam  oscillating  about 
I  horizontal  axis,  whose  bearings  are  carried  on  the  outer  wall  of  the 
engine-house.  The  beam  is  formed  of  two  p«arallel  cast-iron  plates 
K>lted  together,  the  two  plates  being  kept  a  fixed  distance  apart  by 
kvrooght-iron  pins.  The  two  arms  of  the  beam  are  of  unequal  length; 
:he  steam  piston  and  mechanism  lor  working  the  valves  are  attached  to 
:he  longer  arm,  which  works  within  the  engine-house;  the  main  pump- 
rod  and  rods  of  the  air  and  feed-pumps  are  attached  to  the  shorter 
irm,  which  works  in  the  open  air;  a  gallery  projecting  from  the  wall  of 
:be  engine-house  gives  access  to  the  bearings  on  the  out-door  side  of  the 
[)eam. 

The  engine  has  four  valves  for  the  distribution  of  the  steam ;  three 
>f  these  are  placed  near  the  top  of  the  cylinder,  and  the  other  one  is  at 
the  bottom.  One  of  them  is  a  plain  disk  valve,  with  a  single  conical 
t>eating  face,  and  is  inde])endent  of  the  engine ;  the  other  three  are  of 
the  kind  known  as  the  double  beat,  or  Hornblower's  valve,  a  construc- 
tion in  which  the  bearing  faces  opposed  to  the  pressure  of  the  steam  are 
reduced  to  a  pair  of  narrow  conical  rings,  the  valve  and  its  seat  being 

*  Thia  deocription  is  extracted  from  Bauerman^s  Descriptive  Catalogue  of  the  Min- 
DIP  M odelSy  4ko.y  in  the  Museum  of  Practical  Geology,  attached  to  the  London  School 
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80  formed  as  to  prescDt  a  very  larpje  steam  passage  when  open.  Of  the 
three  upper  valves,  that  on  the  right-hand  side  (as  seen  when  facing 
the  cylinder  from  the  outside)  is  the  governor,  or  regulator  valve.  It  is 
a  plain  disk  valve,  which  is  maintained  at  a  fixed  opening  by  means  of 
the  setting  sci^ews  on  the  rod  attached  to  the  right-hand  pillar  of  the 
valve  gear  framing.  By  this  valve  the  steam  is  admitted  from  the  main 
steam-pipe  through  the  large  hollow  column  on  the  right  into  the  top 
steam-chest.  The  central  va.lvo  is  the  admission  valve  ;  it  commands 
the  passage  whereby  the  steam  at  full  pressure  enters  and  leaves  the 
cylinder  above  the  piston,  and  is  governed  by  a  system  of  levers 
attached  to  the  ui)perinost  of  the  three  horizontal  shafts,  which  an* 
attached  to  the  two  vertical  pillars  or  standards  in  front  of  the  valve 
cases.  The  left-hand  upper  valve  is  the  equilibrium  valve;  it  is  placed 
at  the  top  of  a  hollow  column,  through  which  the  steam  piisses  from  the 
upper  to  the  lower  face  of  the  piston,  in  order  to  establish  an  equality 
of  pressure  at  the  end  of  the  steam-stroke ;  the  movement  of  this  valve 
is  effected  by  the  central  arbor.  The  bottom,  or  exhaust,  valve,  which 
controls  the  passage  of  the  exhaust  steam  from  the  cylinder  to  the  cou- 
denser,  is  attached  to  the  lower  horizontal  arbor. 

The  valves  are  opened  by  falling  weights,  and  closed  by  the  action  of 
tappets  on  the  plug-rod,  acting  on  curved  handles  projecting  from  the 
front  of  the  horizontal  shafts.  The  sector-siiaped  cams  and  catch  levers 
outside  the  bearings  of  the  horizontal  arbors  keep  the  valves  locked  in 
position  during  the  repose  of  the  engine. 

The  engine  is  intermittent  in  its  action,  a  pause  being  made  after  the 
descent  of  the  main  rod  in  the  shaft,  varying  in  duration  acconling  to 
the  amount  of  water  to  be  lifted  ;  this  is  effected  by  a  simple  hydranlic 
regulator,  known  as  the  cataract.  The  cataract,  which  is  placed  in  the 
well  below  the  floor  of  the  engine-house,  is  a  square  wooden  plunger  Iwx. 
open  .above  and  closed  at  the  bottom,  with  the  exception  of  a  small  con- 
ical hole,  which  can  be  stopped  by  a  plug  attached  to  a  vertical  rod; 
the  plunger  moves  in  a  square  cistern  of  water,  a  little  larger  than  it- 
self, and  is  attached  to  a  vertical  rod  passing  through  a  collar  project- 
ing from  the  right-hand  frame  pillar ;  it  is  further  attached  by  a  chain 
rolling  on  a  sector-head  to  a  double-arme^l  lever,  which  oscillates  abont 
a  horizontal  axis ;  the  shorter  arm  of  this  lever  is  pressed  down  by  a 
roller  at  the  lower  end  of  the  plug-rod,  during  the  upstroke  of  the  en- 
gine, a  balance  weight  being  lixed  to  the  end  of  the  opposite  arm,  which 
mises  the  shorter  arm  when  the  pressure  of  the  rod  is*  taken  off.  The 
action  of  the  cataract  is  as  follows :  When  the  in-door  side  of  the  beam 
makes  its  down  stroke,  during  the  lifting  of  the  main  rod  in  the  shaft, 
the  cataract  plunger  is  driven  down  in  its  cistern,  displacing  the  water 
in  bottom  of  the  latter,  which  consequently  rises  above  the  open  top  of 
the  plunger  box  and  fills  it  up ;  this  water  afterward  flows  out  through 
the  small  hole  in  the  bottom  of  the  box  vnth  more  or  less  rapidity,  ac- 
cording to  the  position  of  the  conical  plug ;  and  during  this  time  the 
valves  are  closed  and  locked  by  their  catches,  the  steam  piston  is  at  the 
top  of  its  stroke  with  a  slightly  compressed  cushion  of  steam  above  it, 
and  the  expanded  steam  of  the  preceding  stroke  below  it.  As  soon  as 
sufficient  water  has  flowed  out  of  the  cataract  plunger  to  establish  the 
preponderance  of  the  balance  weight  on  the  longer  horizontal  arm  of  the 
lever,  the  box  rises,  and  the  rod  attached  to  it  opens  the  exhaust  valve 
by  striking  against  the  ciitch  lever  and  releasing  the  balance  weiifht. 
The  steam  below  the  piston  flows  away  to  the  condenser,  and  a  vacniun 
is  formed  in  the  cylinder.  The  catch  on  the  steiun  valve  is  formed  b.v 
the  vertical  arm  of  an  angle  lever,  wliose  horizontal  arm  is  paiallel  to 
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the  exhanst-valve  catch,  and  is  connected  to  it  by  a  parallel  bar  with  a 
Blotted  link  at  the  top,  which  works  on  a  pin  at  the  end  of  the  horizon- 
tal arm  of  the  upper  catch. 

When  the  bottom  of  the  link  strikes  the  pin,  the  steam  valve  is  opened 
in  a  similar  manner  to  that  already  described  for  the  exhaust  valve. 
The  piston  descends  under  the  full  pressure  of  the  steam  in  the  cylinder 
until  the  link  frame  at  the  back  of  the  plug-rod  closes  the  valve,  by 
pressing  against  the  handle  which  projects  from  the  top  arbor,  the  sec- 
tor on  the  arbor,  in  turning,  gradually  ififting  the  catch  lever,  which  falls 
into  its  place  as  soon  as  the  end  of  the  cam  has  passed  the  notch.  The 
steam  is  now  cut  off,  and  the  remainder  of  the  stroke  is  effected  by  the 
expansion  of  the  steam  already  in  the  cylinder.  The  length  of  the  full 
steam  stroke  is  determined  by  the  position  of  the  link  frame  on  the  plug- 
rod  ;  the  proportion  of  expansion  is  diminished  or  increased  by  raising 
or  lowering  the  link  bj'  the  setting  screw  on  the  front  of  the  rod. 

The  exhaust  valve  is  closed  by  the  plug  on  the  right-hand  side  of  the 
rod  shortly  after  the  closing  of  the  steam  valve.  The  equilibrium  valve 
is  opened  at  the  end  of  the  stroke  by  its  balance  weight ;  this  estab- 
lishes a  communication  between  the  upper  and  lower  faces  of  the  piston, 
equalizing  the  pressure  on  both  sides,  when  the  piston  is  drawnr  up  in 
the  cylinder  by  the  excess  weight  on  the  outer  side  of  the  beam.  The 
equilibrium  valve  is  closed  by  the  left-hand  plug  during  the  rise  of  the 
rod.  This  confines  a  small  quantity  of  steam  above  the  piston,  which 
forms  a  cushion  by  compression,  and  brings  the  moving  mass  to  a  state 
of  rest. 

The  condenser  and  air  pump  are  connected  with  the  out-door  side  of 
the  beam.  The  latter  is  surmounted  by  an  open  hot  well  of  large  ca- 
pacity. The  feed  pump  draws  its  supply  directly  from  the  hot  well,  and 
forces  the  water  through  a  double  U  tube,  passing  four  times  through 
the  exhaust  pipe,  where  it  is  heated  by  the  waste  steam  on  its  passage 
from  the  cylinder  to  the  condenser.  The  feed  water  is  further  heated 
by  circulation  through  a  system  of  horizontal  pipes  in  a  tiue  at  the  back 
of  the  boilers.  The  steam  from  the  six  boilers  is  collected  in  a  cylindri- 
cal steam  chest,  with  hemispherical  ends,  cast  in  two  pieces,  which  are 
united  by  a  wrought-iron  expansion  joint.  The  main  steam-pipe  passes 
from  the  chest  under  the  floor  of  the  engine-house,  and  terminates  in 
tiie  right-hand  vertical  column,  at  the  top  of  which  the  governor  valve 
is  placed.  The  maiu  rod  which  works  the  pumps  in  the  shaft  is  formed 
of  two  square  balks  of  timber  placed  side  by  side,  and  united  by  wrought- 
iron  fish  plates  and  bolts.  The  excess  weight  of  the  rod  above  that 
necessary  to  drive  the  water  out  of  the  pump  barrels  is  balanced  off  by 
five  balance  bobs,  of  which  three  are  placed  under  ground  and  two  are 
at  the  surface.  The  latter  are  cast-iron  beams,  constructed  in  a  similar 
manner  to  the  beam  of  the  engine,  one  end  being  connected  by  a  wooden 
rod  with  the  main  rod  on  the  shaft ;  the  other  carries  a  wooden  box, 
which  is  loaded  with  masses  of  rock,  acting  as  a  counterbalance. 
,  Catch  pieces,  or  stops,  are  fixed  to  either  side  of  the  beam  to  prevent  it 
going  beyond  its  proper  distance  in  case  of  breakage  on  either  side. 
The  in-door  cat(;h  is  fonned  by  an  iron  cross-piece  fixed  above  the  beam 
which  is  received  on  a  pair  of  spring  beams  carried  on  horizontal  balks 
crossing  the  upper  part  of  the  engine-house.  The  out-door  catch  is 
fonned  by  tivo  pieces  of  timber  strapped  on  to  the  front  of  the  main 
rod.  The  lower  ends  of  these  beams,  which  are  of  the  same  size  as  the 
main  rod,  are  caught  by  a  mass  of  timber  formed  of  horizontal  balks 
piled  one  above  another  in  the  shaft.  This  bed  of  timber  is  not  shown 
m  the  model 
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The  large  capstan  and  shear  frame  over  the  shaft  lead  the  rope  by 
which  the  pump  barrels,  &c.,  are  lowered  in  the  shaft.  It  is  worked  by 
manual  power. 

The  following  are  the  dimensions  of  the  more  important  parts  of  the 
engine : 

Diameter  of  steam  cylinder 85   inches. 

Length  of  stroke  of  piston 132   inches. 

Diameter  of  regulator  valve 10.8    ioches. 

Diameter  of  admission  valve 15.0    inches. 

Diameter  of  equilibrium  valve 18.5    inches. 

Diameter  of  exhaust  valve 25.0    inches. 

Diameter  of  main  steam  pipe 18.0    inches. 

Diameter  of  exhaust  pipe .* 24.0    inches. 

Diameter  of  condenser 30.0   inches. 

Diameter  of  air-pump  piston 37.0   inches. 

Diameter  of  air-pump  valve 30.0  inches. 

Diameter  of  hot  well 55.5  inches. 

Diameter  of  feed  pump 6.0  inches. 

Length  of  main  beam 34  feet     2J  inches. 

Height  of  main  beam  at  centre 7  feet     1^  inches. 

Length  of  beam,  steam  side 17  feet  lOJ  inches. 

Length  of  beam,  out-door  side 16  feet     4   inches. 

Length  from  centre  of  beam  to  point  of  attachment 

of  air-pump  rod 9  feet     7 J  inches. 

Length  of  feed-pumj)  rod 6  feet     8   inches. 

Length  of  stroke  of  main  rod 10  feet. 

Section  stroke  of  main  rod [  ^^f^^ J**^  • "  •  •  ^4   ioches. 

(  depth 12    mches. 

Diameter  of  piston  rod 7  J  inches. 

Diameter  air-pump  rod 3J  inches. 

Diameter  of  feed-pump  rod 2J  inches. 

Diameter  of  axis  of  main  beam 20   inches. 

Diameter  of  journals 16  inches. 

Boilers : 

4  of  30  feet  length,  5  feet  diameter  of  outer  shell. 

3  feet  4  inches  diameter  of  inner  tube. 

2  of  34  feet  length,  5  feet  10  inches  external  diameter. 

Steam  chest,  30  inches  diameter. 

Feed-pipe,  5 J  inches  diameter. 

The  engine  was  started  in  December,  1840;  its  performance  was  con- 
tinuously reported  in  "Lean's  Engine  Reporter'^  up  to  the  end  of  1851. 
The  most  economical  condition  of  working  was  reported  in  September, 
1842.  The  mine  was  then  201.2  fathoms  deep ;  the  load  on  the  piston 
amounted  to  75,362  pounds,  or  12.05  pounds  per  square  inch  of  soriface. 
The  engine,  making  live  strokes  per  minute,  developed  a  quantity  of 
work  equal  to  114.2  horse-power.  The  quantity  of  fuel  consamed 
showed  an  effect  of  107,494,580  foot  pounds  per  bushel  of  coal  of  ^ 
pounds,  e<iual  to  1.74  pounds  per  horsepower  per  hour. 

The  last  return,  in  December,  1851,  shows  a  duty  of  62,000,000  of 
foot  pounds  per  bushel,  or  2.9  pounds  per  horsepower  per  hoar.  The 
depth  had  increased  to  239  fathoms ;  the  load  per  square  inch  to  15.8 
pounds,  giving  a  duty  of  165  horse-power,  at  a  speed  of  5.5  strokes  per 
minute.  The  greatest  working  speed  attained  appears  to  have  been  in 
December,  1849,  when  the  engine  made  7.5  strokes  per  minatoy  diovin; 
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221  horse-power,  with  a  consumption  of  2.4  pounds  per  horse-power 
per  hour.  The  method  by  which  the  above  duties  is  computed  con- 
sists in  comparing  the  amount  of  coal  burned  with  the  theoretical  vol- 
ume of  water  discharged  by  the  pumps  during  the  period  of  observa- 
tion. The  actual  volume  is,  however,  somewhat  smaller,  the  discharge 
of  the  best  mining  pumps  being  from  2J  to  2J  per  cent,  less  than  the 
theoretical  amount  for  each  lift. 

DIRECT-ACTINa  PUMPINa  ENGINES. 

The  models  earliest  imported  from  England,  or  constructed  in  France 
or  Belgium,  were  all  of  the  first  type ;  but  they  were  gradually  re- 
placed by  those  of  the  second,  or  the  direct-acting  engines,  so  that  the 
nse  of  the  beam  engine  became  exceptional.  The  two  types,  though  so 
different  in  form,  do  not  differ  much  in  the  detiiils  of  construction. 
They  are  both  single-acting  and  are  provided  with  the  same  kind  of 
apparatus  for  the  distribution  of  the  steam ;  and  the  Ilomblower  valves, 
used  in  both,  are  controlled  by  one  or  two  cataracts. 

In  some  cases,  where  there  is  very  little  space  in  which  to  place  an 
engine,  they  are  made  without  the  condenser,  and  the  cylinder  is  placed 
over  the  shaft,  the  piston-rod  being  connected  directlj'^  with  the  pump- 
rod.  This  is  the  simplest  and  least  costly  form  of  pumpi*ng  engine  to 
erect,  but  the  expenses  of  working  with  it  are  of  course  much  greater 
than  with  condensing  engines.  Instead  of  the  consumption  of  o;ie  and 
a  half  kilogramme  of  coal  per  horse-power  per  hour,  as  in  the  Cornish 
engine,  the  high-pressure  engines  consume  four  to  five  kilogrammes. 
For  this  reason  condensing  engines  of  the  Cornish  type  are  generally 
used,  and  of  these  the  direct  acting  form  has  been  generally  preferred, 
but  with  the  addition  of  the  beam,  for  the  purpose  of  counterbalancing 
the  rods  and  for  working  the  condenser. 

Burat,  in  his  Materiel  des  ffouilldres,  sums  up  the  relative  advantages 
of  the  two  tyi)es  of  construction,  the  balance-beam  engines  and  the  di- 
rect-acting engines,  substantially  as  follows:  The  balance-beam  en- 
gines are  especially  adapted  to  pumping  where  great  diameters  of 
cylinder  are  required,  because  they  do  not  obstruct  the  mouth  of 
the  shaft ;  because  their  foundations,  being  at  some  distance  beyond 
the  sides  of  the  shaft,  are  much  firmer  and  more  secure ;  and  because 
the  different  parts  of  the  apparatus  are  more  accessible  for  cleansing 
and  repairing. 

The  direct-acting  machines  are  the  best,  when  the  cylinders  do  not 
exceed  1™.  50  in  diameter  and  the  pumps,  0°».  45.  Their  installation  is 
more  simple ;  they  occui)y  less  space,  and  can,  in  most  cases,  be  placed 
over  one  compartment  of  a  shaft  used  for  hoisting,  and  without  a 
special  building;  and  the  conditions  throughout  are  much  more  simple 
than  can  be  secured  with  the  other  type. 

A  failure  to  obtain  as  great  an  economy  of  steam  in  many  of  the 
French  and  Belgian  engines  as  is  claimed  for  the  Cornish  engines 
has  led  their  engineers  to  think  that  the  statements  of  the  perfbrm- 
ance  of  the  latter  are  exaggerated.  In  reality  the  average  consumption 
in  Cornwall  is  1^".50  of  good  coal  per  hour  per  horse-power.  It 
is  but  rarely  that  the  consumption  has  been  reduced  to  one  kilo- 
grammei  when  every  part  of  the  apparatus  is  in  the  most  favorable 
conditon,  depending  upon  the  depth  and  diameter  of  the  column,  the 
size  of  the  rods^  and  the  proper  relation  of  the  force  to  the  work  to 
be  done. 
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BLEIBERQ  LIFTING  PUUF. 

The  annexed  figure  rednced  by 
the  photo-relief  process  from  Plate 
LXII  of  the  Atlas  of  Borat's  Ms- 
t^rieldes  Honill^res,  gives  a  spc- 
tionalviewof  the  pump  bairel  and 
the  two  vales  of  aliftingpnnipat 
Bteiberg.  It  is  one  metre  in  di- 
ameter, and  is  made  for  a  height 
of  column  of  22  metres.  The  pis- 
ton can  carry  a  charge  of  17,(100 
kilogrammes.  The  valve  cham- 
ber B  B  is  provided  with  a  man- 
hole E,  securely  closed  by  a  cast 
plate  held  lu  position  by  a  bolt 
and  out  gg,  passing  through  the 
cross-bar^/.  The  barrel  of  the 
pump  is  lined  with  broozc.  It  is 
3°>.45  bigb,  and  the  piston  has  a 
stroke  of  2'°.85.  The  piston  U 
pierced  with  eight  triaognlaropen- 
ings.  The  packing  consists  of  a 
circle  leather  firmly  secured  lo 
the  piston  byaringof  iron  J.  The 
lower  valve  is  one  of  Homblower's 
construction. 

EXPEBiaCENTS  AT   BLEIB&BO. 

In  the  year  1850  a  commission 
was  formed  to  investigate  the 
performance  of  the  pumping  ma- 
chinery at  the  mines  of  lead  and 
zinc  at  Bleiberg  in  Belgium.  En- 
gines of  great  power  had  jnsl 
been  erected^  and  the  engineers 
of  the  estahlishmenta  of  ^riaog: 
had  exerted  themselrefi  to  pro- 
duce the  most  perfect  specimens, 
with  all  the  latest  improvements 
of  the  best  Cornish  engines. 

The  Bteam-eylinder  of  the  en- 
gine at  Bleiberg  was  2".67  in 
, diameter;  (surface,  6™'.5990;)  the 
mean  stroke  ^^S-fiS ;  the  relation  of 
the  arms  of  the  beam  6.4:5;  the 
stroke  of  the  pnmp-roda  2'.85. 
The  steam  being  at  a  pressure  of 
2.90  atmospheres  in  the  boilera, 
the  initial  pressnie  in  tJie  cylin- 
ders was  2.42  atmospheres.  'The 
steam  was  cat  off  at  Ob>.70  of  the 
stroke,  and  the  remainder  of  tbe 
movement  vas  perfimned  by  the 
expansion  and  the  oondenaer,  so 
that  at  the  end  of  the  stnkfl  the 
steam  occnpied  a  Bpaoe  eqnal  to 
five  times  its  piiminTe  va 
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The  oommission  continued  the  observations  from  the  9th  to  the  15th 
>f  January,  and  reported  them  in  detail.*  The  engine  having  worked 
luring  127  hours  15  minutes,  gave  50,043  pulsations,  and  43,118  kilo- 
nrammes  of  coal  were  consumed.  This  coal  was  tne  stone-coal  of 
^riang,  broken  to  the  size  used  in  Cornwall.  The  stroke  of  the  pumps 
vaa  maintained  uniformly  at  2™.85,  and  the  effective  height  of  the 
.olumn  of  water  at  71™.50.  The  result  of  these  figures  was  that  the 
oachine  gave  a  mean  useful  effect  of  234  horse-power,  and  the  con- 
inmption  of  coal  per  horse-power  per  hour  was  an  average  of  1^.448. 
3urat  finds  the  relation  of  the  force  exerted  to  the  effect  produced  to 
>e  as  377:234=1:0.621;  and  observes  that  this  remarkable  economy  of 
uel  in  a  work  which  is  far  from  being  advantageous  to  the  motor,  since 
it  each  stroke  it  must  overcome  the  inertia  of  an  enormous  mass,  re- 
(nlt8  from  a  series  of  favorable  conditions  in  which  the  machines  are 
established  and  work.  These  favorable  conditions  may  be  summed  up 
18  follows:  1.  Generation  of  steam  in  boilers  with  large  heating  sur- 
aces;  good  coal  and  good  raking.  2.  A  steam  chest  of  great  capacity, 
ind  pipe«  and  openings  of  large  diameter  for  the  admission  and  emis- 
sion of  steam.  3.  Condensation  as  perfect  as  possible.  4.  Expansion 
leveloped  as  much  as  possible,  favored  by  the  conditions  of  single 
iction  and  the  inequality  of  speed  of  the  piston,  which  are  coincident 
nth  the  best  conditions  of  movement  for  a  column  of  water. 

PUMPING  ENGINE  AT  GRAND  HORNU. 

The  great  pumping  engine  of  Grand  Homu  was  constructed  at  the 
rorks  of  Seriang,  for  a  shaft  460  metres  deep.  It  works  a  series  of 
ight  plunger-pumps  and  two  lifting-pumps  of  0™.50  in  diameter,  and 
JUT  metres  stroke.  These  pumps  are  placed  one  above  the  other,  at 
istances  varying  from  30  to  (>0  metres.  The  upper  plunger-pump,  60 
letres  from  the  surface,  is  worked  by  a  double  rod,  each  arm  having  a 
[|uare  section  of  0™.484  x  0"*.1242,  and  being  formed  by  the  juxtaposi- 
ion  of  two  pieces  of  0  ^.242.  These  rods  are  completely  enveloped  in 
■on  0°*.024  thick.  The  double  rods  gradually  diminish  in  size  toward 
le  bottom  of  the  shaft,  but  in  each  section  the  weight  exceeds  that  of 
lie  colunm  of  water  to  be  thrown  out.  The  total  weight  to  be  counter- 
oised  is  200,000  kilogrammes;  and  this  is  effected  by  two  balance 
earns  mounted  upon  opposite  sides  of  the  master-rod,  directly  below 
lie  engine. 

The  engine  is  direct-acting,  the  cylinder  being  mounted  directly  over 
;ie  shaft.  It  has  three  floors  or  stages:  1.  The  cylinder;  2.  The  con- 
ensers,  with  their  air-pumps;  3.  The  balance  beams.  The  cylinder  is 
icketed  to  prevent  condensation.  It  is  0™.05  thick  and  is  made  in  two 
iecea,  each  1™.60  high.  There  are  three  valves:  the  admission  valve, 
™.42  in  diameter  and  rising  0™.06 ;  the  equilibrium  valve,  O^^.Sl  in  di- 
meter and  rising  0°».08;  the  exhaustion  valve,  O^n.OO  in  diiuueter  and 
ising  0".85.  The  condensers  *have  a  diameter  of  1™.20,  and  are  2»».50 
ifXh.  The  air-pumps  are  0"».tKl  in  diameter,  and  have  a  stroke  of  2^.10. 
1ie  balance  beams  are  11™.40  long,  and  each  cames  00,000  kilo- 
rammes  of  counter- weights,  formed  of  plates  of  cast  iron. 

quillacq's  pumping  engine. 

At  the  Paris  Exposition  of  1867,  M.  Quillacq,  who  has  already  been 
aentioned  as  the  constructing  engineer  of  hoisting  machines,  exhibited 
he  drawings  of  a  very  perfect  specimen  of  pumping  engine  recently 

•  Proces-Verbaux  do  la  Commission  contradictoirc. 

H.  Ex.  Doc.  207 39 
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erected  by  him  at  the  mines  of  Fiennes,  in  theBoalonnais,  France.  This 
was  a  single,  direct-action  engine,  without  the  beam,  as  in  the  Cornish 
type.  The  cylinder  is  provided  with  a  jacket  of  cast  iron,  inclosing  a  space 
in  which  steam  circulates.  The  distribution  is  made  by  three  valves  of 
admission,  equilibrium,  and  exhaustion,  controlled  by  a  doable- acting 
cataract,  which  determines  the  time  of  rest  at  each  extremity  of  the 
stroke.  The  cylinder,  2™.65  in  diameter,  is  4™  long,  and  supported  by 
two  wrought-iron  girders  1™.35  high,  placed  in  the  walls  of  the  buikliD<^. 

The  steam  is  admitted  in  the  cylinder  under  a  pressure  of  3.75  atmo- 
spheres, and  is  cut  oflf  at  half-stroke. 

The  condenser  has  two  air-pumps  of  0™.90  diameter,  and  2™  stroke. 
The  water  is  injected  through  two  valves,  one  of  which  opens  at  the 
same  time  with  the  introduction  of  the  steam,  and  the  other  at  the  same 
time  with  the  escape-valve,  so  that  at  the  beginning  of  the  stroke  the 
two  valves  are  open,  while  at  the  end  one  of  them  is  closed. 

This  machine  is  designed  to  raise  water  from  a  depth  of  400  metres, 
by  means  of  six  plunger-pumps,  and  a  lift-pump  at  the  bottom.  The 
diameter  of  the  pumps  is  0™.60  and  the  stroke  4™,00.  The  principal  rod 
which  transmits  the  movement  to  the  pumps  is  of  iron  and  weighs 
200,000  kilogrammes.  The  following  are  the  weights  of  some  of  the 
principal  parts  of  the  engine  in  kilogrammes: 

Steam-cylinder... •. 40,000 

Iron  girders t 12,000 

Piston-rod 4,000 

Cross-head 1,600 

Two  equilibrium  balances 40,000 

The  total  weight  of  the  engine  and  fixtures,  without  the  counterpoise^ 
is  175,000  kilogrammes. 
The  other  elements  are — 

Six  plunger-pumps 70,000 

One  lift-pump 7,500 

Main  rod 200,000 

Counterpoise  attached  to  the  rod * 75,000 

Counterpoise  attached  to  counterbalances 140,000 

The  total  weight  of  the  masses  put  in  motion,  including  the  piston 
and  the  beams,  is  465,000  kilogrammes. 

DOUBLE-ACTING  PUMPING  ENGINES — STEAM  PUMPS. 

The  double-acting  pumping  engines  placed  in  the  interior  of  mines 
have  been  applied  at  depths  of  100  to  150  metres,  and  for  quantities  of 
water  reaching  10,000  hectolitres  a  day.  The  Blanzy  coal  companies 
have  ai>plied  this  system  in  their  mines.  They  have  erected  a  300  howe- 
power  engine  at  a  depth  of  340  metres,  •to  throw  25,000  bectoUtres  of 
water  to  the  surfe^je  daily.  The  drawings  of  this  engine  were  exhibited 
at  Paris,  in  1807.  The  apparatus  consists  of  two  horizontal  8tel|pn•(7^ 
inders,  working  four  horizontal  plunger  pumps,  which  force  the  watff 
into  an  air-chamber  with  which  the  delivery  column,  300  metres  high,  is 
connected.  The  apparatus  is  placed  40  metres  above  the  bottom  of  Uk 
mine,  and  the  water  is  lifted  to  that  point  by  four  lift-pumps,  so  tint  is 
case  of  accident  or  stoppage  the  pumps  will  not  be  covered  with  watff' 

Th^e  are  many  different  forms  of  the  double-acting  steam  pomps  ii 
the  United  States,  and  some  of  them  have  been  saccessfully  uaedii 
mines  upon  the  Pacific  slope.    It  is  not  possible  here  to  describe  all  of 
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the  varieties  oflFered  to  the  public,  and  to  discuss  their  relative  merits. 
To  single  out  one  or  two  for  description  would  not  be  just  to  the  many 
inventors  who  have  carried  these  pumps  to  gi'eat  perfection. 

PUMPma  AT  THE  SAXON  COLLIERIES. 

The  following  is  cited  from  the  notes  of  Mr.  W.  Fairley,  afe  an  example 
of  pumping  at  the  Saxon  collieries : 

The  PampiD^  Enmne  Company  at  Zwickau,  which  drains  the  water  from  the  Bockwa 
Manor,  is  worthy  of  notice.  This  manor  is  about  IHO  acker,  or  about  190  English  acres 
area,  and  the  company  pumps  the  water  for  the  different  coal  companies  for  the  pay- 
ment of  a  tax  of  24  groschen  per  10  centner,  or  6d.  per  ton  English,  of  coal  worked. 
The  water  does  not  exceed  altogether  more  than  200  cubic  feet  i)er  minute,  and  for 
lifting  this  they  have  two  engines,  one  84  inches  (Saxon)  diameter,  11  feet  in  the  cyl- 
inder, and  9  feet  stroke  in  the  pump,  working  seven  strokes  per  minute  as  the  max- 
imum. The  pumps  are  two  23  inches  diameter,  forcing  250  feet  long  each,  and  one  23 
inches  diameter,  lifting  100  feet  long;  the  other  engme  is  direct-acting,  68  inches 
(Saxon)  diameter,  with  10-feet  stroke,  working  a  17f-inch  set.  For  supplying  these 
engines  with  steam,  there  are  seven  egg-ended  Doilers,  each  7  feet  diameter  and  40  feet 
long. 

WATEB-PRESSUBE  ENGINES  FOB  MINES. 

In  mountainous  regions,  where  water  under  a  considerable  head  or 
pressure  can  be  had,  it  may  be  advantageously  utilized  for  pumping, 
hoisting,  or  other  iniuiug  oi)erations  requiring  power,  by  means  of  hy- 
draulic engines  and  siirfiice  or  underground  wheels.  There  are  many 
places  on  the  Pacitic  coast  where  such  engines  can  be  introduced  with  ad- 
vantage. They  are  usually  constructed  for  pumping  only,  and  are  single- 
acting,  with  long  cylinders  placed  vertically  over  the  pump  shaft,  the 
pumprod  being  simply  a  prolongation  of  the  piston-rod.  The  water  is 
admitted  to  the  under  side  of  the  piston,  and  when  it  has  run  its  upward 
stroke  the  water  is  allowed  to  flow  out  and  the  piston  descends. 

The  absence  of  any  sensible  elasticity  in  water  renders  the  motions 
resulting  from  its  use  under  pressure  in  engines  susceptible  of  perfect 
control :  but  the  same  inelasticity  causes  sudden  shocks  and  blows  to  the 
moving  parts  if  the  inlets  and  outlets  are  made  as  in  engines  operated 
by  the  elastic  fluids,  steam  or  air.  It  is  therefore  necessary  to  use 
valves  of  peculiar  construction,  by  which  the  flow  of  the  water  may  be 
gradually  inci-eased  or  slackened,  and  to  provide  other  means  for  pre- 
venting impact  and  securing  smoothness  of  action. 

Many  such  engines  have  been  constructed  for  pumping  mines  abroad, 
and  have  operated  successfully  for  long  periods  with  very  little  expense 
or  attention.  One  was  erected  by  the  engineer  Trevithick  at  the  Alport 
mines,  in  the  year  1803,  and  worked  continuously  for  forty-seven  years, 
until  1850.  when  work  upon  the  mines  ceased.  In  this  engine  the  wha- 
ler was  admitted  flrst  upon  one  face  of  the  piston  and  then  upon  the 
other,  alternately,  and  the  inlets  and  outlets  were  opened  and  closed  by 
two  pistons  at  tlie  side. 

An  engine  erected  by  Mr.  Darlington  at  these  mines  had  a  cylinder 
50  lushes  in  diameter  and  a  stroke  of  10  feet.  The  cylinder  was  placed 
directly  over  the  shaft  and  the  piston  and  pump-rod  were  continuous. 
The  column  of  water  was  132  feet  high  and  gave  a  pressure  upon  the 
piston  of  about  5S  pounds  to  the  square  inch,  or  more  than  fifty  tons 
upon  its  area.  Water  was  raised  from  a  depth  of  22  fathoms  by  means 
of  a  plunger  42  inches  in  diameter,  and  when  the  mine  was  very  wet, 
nearly  5y(KM)  gallons  of  w^ater  per  minute  were  discharged  into  the  adit. 
The  water  under  pressure  was  admitted  under  the  piston  only ;  cylindrical 
valves  admitted  a  full  flow  for  seven-eighths  of  the  stroke  only,  and  then 
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commenced  closing,  while  a  small  valve  opened  and  allowed  enough 
water  to  pass  in  to  complete  the  stroke. 

The  largest  engine  erected  by  Mr.  Darlington  was  similar  in  its  gen- 
eral construction  to  that  just  described.  It  had  a  cylinder  35  inches  in 
diameter ;  stroke  10  feet ;  pressure  column  227  feet  high.  Its  average 
speed  was  80  feet  per  minute,  and  its  greatest  speed  ifi)  feet  per  min- 
ute. The  pressure  of  the  water  was  98  pounds  per  square  inch,  giv- 
ing a  total  weight  of  40  tons  upon  the  piston.  This  engine  was  auto 
matic,  the  motion  was  certain  and  regular,  and  the  cost  of  maintenance 
was  trilling. 

Sir  William  Armstrong  has  made  use  of  water  pressure  obtainwl 
from  natural  falls  to  produce  rotary  motion  by  means  of  a  pair  of  cvl 
inders  and  pistons,  with  slide  valves,  in  some  degree  resembling  those 
of  high-pressure  steam-engines,  but  provided  also  with  relief  valves. 
Water-pressure  engines  of  this  description  were  erected  at  the  lead 
mines  at  Allenheads,  in  Northumberland,  and  are  used  for  the  varions 
operations  of  crushing  the  ores,  hoisting,  pumping,  and  dri\ing  the 
machinery  of  the  concentrating  works.  Small  streams  of  water  which 
flowed  down  the  slopes  of  adjoining  hills  were  conducted  into  reservoirs 
at  elevations  of  about  200  feet,  and  from  thence  by  pipes  to  the  engines. 

In  a  mining  district  upon  the  river  Allen,  in  England,  where  the  fall 
of  the  water  is  not  sufficient  to  work  water-pressure  engines,  overshot 
wheels  have  been  used  to  force  water  into  accumulators,  from  which  it 
could  be  conveyed  in  i)ipes  to  the  required  points. 

Table  shotcing  the  locality,  enffineers,  and  dimensions  of  some  of  the  principal  tcater-prttmn 

engines. 

[From  Uro'a  Dictionary,  edited  by  Robert  Hnnt.] 
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Underground  water-wheels  are  used  in  various  parts  of  Grermany. 
when  the  circumstances  permit.  Where  a  system  of  mines  is  drained 
through  a  deep  adit,  the  wat^r  can  be  transferred  from  one  mine  to  «*ui- 
other,  and  its  fall  utilized  by  such  wheels,  until  it  Anally  reaches  the 
level  of  the  adit  by  which  it  escapes.  Instances  of  this  may  be  observed 
in  the  district  of  Freiberg,  Saxony. 
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WATER- WORKS  AT  WHITE  PINE 

There  is  a  very  interesting  exhibition  of  hydraulic  engineering  at  the 
White  Pine  mines,  due  to  the  skill  and  enterprise  of  the  distinguished 
engineer  A.  Von  Schmidt.  Water  is  there  pumped  a  height  of  900  feet 
in  round  numbers,  in  two  lifts  of  450  feet  each.  There  are  four  large 
steam  engines,  two  at  each  station,  and  each  engine  of  177  horse-power. 
The  cylinders  are  22  inches  in  diameter  and  they  have  a  stroke  of  five 
feet.  They  can  be  worked  together  or  independently.  The  water  is 
forced  through  12-inch  pipes  of  boiler  iron,  and  the  capacity  of  the 
works  is  reported  as  2,500,000  gallons  daily. 


CHAPTER  LXXV. 

RAISING  AND  LOWERING  MINERS. 

The  ascent  and  descent  of  miners  in  the  mines  of  the  West,  when  of 
depths  not  exceeding  200  feet,  is  usually  by  ladders  in  one  compartment 
of  the  hoisting  shaft ;  but  in  all  guided  shafts  where  cages  are  used  it 
is  customary  to  descend  and  ascend  in  these  cages.  This  is  not  only 
dangerous,  but  it  interferes  with  the  work  of  hoisting  ore ;  and  in  ail 
deep  mines,  especially  in  vertical  shafts,  it  becomes  important  to  provide 
some  other  safe  and  rapid  means  of  hoisting  and  lowering  the  men. 

This  necessity  has  been  met  abroad,  and  in  some  of  our  mines  upon 
Lake  Superior,  by  the  introduction  of  the  man-engine,  known  in  Ger- 
many as  the  Fahrkunst  and  in  France  as  echelles  mobiles.  They  are  all 
alike  in  principle,  and  consist  essentially  of  two  strong  beams  or  rods 
hung  side  by  side  in  the  shaft  of  a  mine.  Each  beam  has  platforms  or 
landings  large  enough  for  a  man  to  stand  upon  placed  at  equal  distances 
from  the  top  to  the  bottom.  Handles  to  be  grasped  by  the  hands  of  the 
men  are  attached  at  a  convenient  height  above  each  platfonn. 

They  are  not  a  modern  invention,  having  been  known  in  Germany 
during  the  last  century ;  but  they  did  not  become  generally  used,  and 
were  almost  forgotten,  until  about  forty  years  ago.  Since  then  they 
have  been  used  extensively  in  Germany,  Belgium,  and  Cornwall. 

In  the  year  1833,  when  the  deep  George  adit  was  opened  in  the  mines 
of  the  Harz,  two  water-wheels  were  thrown  out  of  work,  and  the  idea 
was  suggested  of  using  the  pump-rods  attached  to  them  for  the  ascent 
and  descent  of  the  miners.  The  experiment  was  tried.  The  rods  were 
strengthened,  stages  or  platforms  were  attached  at  suitable  distances, 
and  a  regular  alternate  up-and-down  motion  was  given  to  them  by 
me^ns  of  the  wheels.  It  was  a  great  success ;  the  miners  were  relieved 
from  most  of  the  arduous  labor  of  climbing,  and  even  invalids,  who 
before  could  not  reach  the  lower  parts  of  the  mine,  were  enabled  to 
resume  their  work. 

The  principle  of  the  man-engine  will  be  made  more  clear  by  reference 
to  the  annexed  diagram.  K  K  and  R'  K'  represent  portions  of  two 
heavy  rods  or  beams,  extending  from  the  top  to  the  bottom  of  a  shaft, 
and  suitably  guided  and  supported  throughout  their  length.  To  these 
rods,  and  at  equal  distances,  small  stages  or  platforms,  ABC,  and  A' 
B'  C,  are  securely  fixed. 

An  alternate  upward  and  downward  movement  is  given  to  each  of 
these  rods ;  while  the  rod  E,  with  its  stages,  is  ascending,  the  opposite 
rod  B/  is  descending.    This  movement  brin^  the  platform  A  on  the  rod 
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R  opposite  to  the  platform  B'  od  rod  B',  and  the  platform  B  oppo- 
tiite  tUe  platform  0'.    The  motion  is  then  arreeted  for  a  moment,  ssd  is 
immediately  afterward  reversed,  and  the  platforms  retom  to 
''        p  their  original  position.    If  miners  are  standing  upon  tia 
^    platforms  of  R,  they  will  all  be  raised  by  the  upward  move- 
ment a  distance  eqoal  to  half  the  distance  between  the  plat 
forms.    At  this  point,  the  motion  ceasing,  the  miners  step 
fhim  the  platforms  of  the  rod  B  to  those  upon  the  rod  B',  and 
by  the  next  movement  are  again  lifted,  when  they  step  acrow 
as  before,  and  so  on  until  the  top  of  the  shaft  is  reached. 
The  descent  is  similarly  accomplished. 

In  some  mines  only  one  of  the  rods  moves,  and  the  other 
remains  stationary,  or  rather  the  second  rod  is  omitted,  and 
stages  are  fi.xed  to  the  side  of  the  shaft  in  the  rock  itself;  in 
such  cases  the  single  rod  has  to  move  the  whole  distance  be- 
tween two  stages  instead  of  half  that  distance,  as  when  two 
rods  are  used. 

When  a  single  rod  is  used  in  connection  with  fixed  stages. 
he  minexs  pass  alternately  from  the  stage  on  the  rod  to  llie 
stage  fixed  in  the  rock.  They  then  wait  until  the  half-stroke 
brings  a  fresh  stage  opposite  to  them,  on  which  they  place 
themselves,  and  so  on. 

The  distance  between  two  stages  on  the  same  rod  generally 
raries  from  4".50  to  8" .00.  The  stroke  of  the  apparatus  with 
two  movable  rods  is  always  half  the  distance  between  tbe 
stages,  consequently  it  varies  from  2'".25  to  4™ .00.  There 
ace  from  four  to  eight  double  strokes  per  minute. 

The  single-rod  man-engine  is  the  one  moat  used  in  Corn- 
wall. It  makes  three  strokes  of  12  feet  each  per  miunle. 
The  rods  are  generally  about  seven  or  eight  inches  square, 
decreasing  in  size  toward  the  bottom.  The  weight  is  counter- 
bahiuced  by  levers  or  by  balance-bobs,  attached  at  different 
levels. 

Motion  is  imparted  to  the  rods  of  the  man-engine  by 
means  of  water-wheels  with  cranks,  steam-engines  with 
crank-motion,  or  direct-acting  steam-engines,  the  two  nxl* 
being  connected  by  balance-beams  in  such  a  way  that  their 
motion,  though  inverse,  is  equal  and  simultaneous.  11. 
Warocqud  substituted  for  the  cumbrous  balauce-beams  a  column  ol 
water,  contained  between  the  pistons  of  two  cylinders  side  by  side,  and 
connecting  freely  below  the  pistons,  and  made  other  improvements  so 
important  that  the  eeliellea  mobiles  arc  described  in  some  pablications  as 
Warocquh-es. 

'  The  crank  motion  is  particularly  well  suited  to  the  movement  of  the 
man-engine,  inasmuch  as  the  velocity  of  the  movement  decreases  grad- 
ually at  the  beginning  and  end,  and  becomes  almost  nothing  as  the 
crank  passes  the  centre,  thus  giving  time  for  the  miner  to  step  from  one 
beam  to  the  other,  or  from  the  beam  to  the  stage  lixed  to  tbe  side  d 
the  shaft. 

When  direct-acting  engines  are  used,  there  is  a  stoppage  after  eacb 
stmke  to  give  tbe  miners  time  to  pass  from  one  stand  to  the  other. 
This  stop  varies  from  two' to  eight  seconds,  which  is  ample,  as  the  pas- 
sage from  one  stand  to  the  other  does  not  take  more  than  one  seotHid. 
This  would  be  a  very  good  system  if  the  stop  werealw&ya  rigoronslytlie 
same.  But  all  who  have  worked  the  machine  with  direitt  nUigle  actiwi 
and  cataract  know  that  it  is  impossible  to  obtain  this  regnluity.    The 
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irregolaiity  may  indeed  cause  accidents.  The  miner,  relying  on  the  nor- 
mal time  of  the  stoppage,  may  be  sarprised  in  the  midst  of  the  move- 
ment he  is  making,  and  as  the  single-action  engine  starts  suddenly, 
and  very  quickly  acquires  a  great  velocity,  he  may  have  one  leg  roughly 
taken  up  while  the  other  remains  on  the  stage  which  rapidly  goes  down. 

When  the  man-engines  receive  their  reciprocal  motion  from  a  crank 
on  a  revolving  shaft,  there  is,  so  to  speak,  no  stoppage.  The  stages 
which  approach  each  other  are  hardly  on  the  same  level  when  they  sep- 
arate again ;  but  by  taking  care  to  have  the  machines  provided  with 
regulators  and  heavy  fly-wheels,  the  movement  is  regular,  and  there  is 
no  change  to  surprise  the  miner  at  the  moment  of  his  passage  from  one 
stage  to  the  other. 

It  must  not  be  forgotten  that  the  movement  of  the  machine  being 
uniform,  that  of  the  connecting-rod  which  commands  the  man-engine  is 
variable.  It  is  verj^  slow  at  the  commencement  of  its  stroke,  is  acceler- 
ated at  the  middle  of  the  stroke,  and  becomes  slow  at  the  end.  The 
miner,  thanks  to  the  regularity  of  the  movement  and  the  slowness  of 
speed,  when  the  stages  approach  the  same  level  and  separate  from  eacfi 
other,  can  begin  his  passage  from  one  rod  to  the  other  a  little  before  the 
stroke,  and  continue  it  a  little  after. 

Experience  proves  that  this  second  method  is  the  safest.  The  persons 
who  go  down  for  the  first  time  on  these  machines  do  not  experience  any 
disagreeable  sensation.  It  is  not  so  with  the  single-acting  machines ; 
when,  after  the  stoppage,  the  stage  lifts  or  lowers  a  person  suddenly 
who  is  not  accustomed  to  them,  he  experiences  a  disagreeable  sensation, 
(a  sinking  at  the  stomach,)  which  is  increased  by  the  sudden  stop  at  the 
end  of  the  stroke.  This  feeling  is  similar  to  that  experienced  when  one 
is  lowered  or  "dropped"  suddenly  in  a  cage;  and,  with  some  persons, 
produces  sickness  and  fainting.  In  the  Saxon  mines,  at  Freiberg,  the 
movement  is  given  by  water-wheels  and  cranks;  and  there  is  nothing 
about  it  unpleasant  or  awkward  to  any  one  accustomed  to  life  under- 
ground. The  writer,  after  watching  the  movement  of  the  rods  for  a 
few  moments  in  one  of  the  shafts,  stepped  upon  and  used  them  without 
difficulty.  There  is  always  this  advantage  to  one  unaccustomed  to  them, 
that  if,  from  any  cause,  the  step  from  one  stage  to  the  other  is  not  taken 
in  time,  it  is  perfectly  safe  to  remain  upon  the  rod  and  be  lowered  and 
hoisted  again. 

Man-engines  worked  by  direct-acting  engines,  in  order  to  raise  the 
same  number  of  men  in  a  given  time,  must  move  more  rapidly  than  when 
the  motion  is  communicated  by  a  crank. 

Let  us  suppose  two  man-engines,  worked  by  these  different  engines, 
having  a  stroke  of  3»".00  and  making  G  double  strokes  per  minute.  The 
speed  per  mfnute  is  equal  to  3"»  x  12  strokes  single  =  3G°^  Therefore, 
while  the  crank  maehiut*  will  take  60  seconds  to  go  over  these  3(>^.00,  o\ 
a  mean  velocity  of  0°>.G0,  the  single-acting  engine  will  take  GO  seconds 
diminished  by  12  stoppages,  which  are  generally  of  2i  seconds  =  30  sec- 
onds; its  speed  must  then  be  double — 1™.20.  The^liagrams  annexed 
clearly  indicate  the  diflference  that  exists  between  the  working  of  these 
two  methods. 

In  these  curves  the  abscisses  represent  the  number  of  seconds  from 
the  beginning  of  an  oscillation,  and  the  ordinates  the  corresponding 
spaces  passed  over  by  a  stage. 

The  machine  with  single  action  predominates  in  Belgium,  while  the 
crank  machine  is  more  used  in  Germany  and  England.  The  single-act- 
ing machine  are  generally  placed  directly  over  the  shaft. 

These  engines  are  composed  of  two  steam  cylinders  joined  together ; 
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the  piston-rods  are  attached  directly  to  the  man-engine.  The  steam  acts 
directly  and  alternately  underneath  or  above  one  or  the  other  ef  the 
pistons. 


<  Ascending.  >  <  Deroending.  > 

Working  curve  of  the  stage  of  a  Mau-engine  when  actuated  by  a  double-acting 

engine. 


je 


T    \      #' 


<  Ascending.       >  <     Stoppage.      >  <    Descending.      >  <      Stoppage.       > 
Working  curve  of  the  stage  of  a  Single-actiog  engine. 

But  there  is  an  important  condition  to  be  observed,  which  compli- 
cates this  arrangement  a  little.  The  platforms  of  the  man-engines  must 
have  exactly  the  same  velocity,  and  the  strokes  must  terminate  at  ex- 
actly the  same  moment,  so  that  both  sets  of  platforms  will  be  connected. 
This  problem  has  been  solved  in  two  principal  ways. 

One  method,  designed  by  M.  Hanrez,  is  to  connect  the  rods  by  a  pin- 
ion, as  shown  in  the  annexed  figure.* 

A  strong  rack  is  placed  on  each  rod^  and  these  work  into  opposite 
sides  of  the  same  pinion,  steadied  by  an  intermediate  guide-rod.  Uni- 
formity of  motion  has  thus  been  secured,  for  it  is  evident  that  when  (me 
rod  descends  the  other  must  move  simultaneously  and  equally.  Every 
precaution  has  been  taken  by  the  coDstriictor  to  prevent  breakage.  Bie 
teeth  of  the  pinion  and  the  racks  are  strong  and  carefiilly  cut;  aod 
very  few  accidents  have  occurred. 

The  other  method  consists  in  extending  the  piston-rods  through  the 
upper  cover  of  the  cylinders,  fio  that  these  two  rods  may  be  conneetod 
by  a  chain  working  over  a  pulley.  They  then  necessarily  move  simul- 
taneously.   As  a  pulley  working  between  the  cylinders  would  have  too 

*  From  Plate  L^  Materiel  dea  Houillkrei^  Bnrat. 
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B  placed  over  the  cylinders  rut- 


small  a  diameter,  two  leading  pulley»  a 
mounted  by  a  larger  one. 

M.  Haiirez  has  also  proposed  to  do  awny  with  the  racks  and  pinion 
by  the  sabatitutiou  of  two  bal- 
ance-beams connected  with  a 
third  and  central  balance. 
The  plan  of  rolling  up  and 
unrolling  chains  over  pulleys 
is  credited  to  M.  Colson. 

When  the  motion  is  impart- 
ed, not  by  a  directactiug  en- 
E^ne,  as  we  have  just  been  con- 
sidering, but  from  the  rota- 
tion of  a  crank,  it  is  also 
necessary  that  the  two  rods 
should  be  connected  together 
in  order  to  secure  an  equal 
amplitude  and  8i>eed  of  move- 
ment. Some  of  the  principal 
methodawillbcbriedynoticed.  • 
In  general,  balance-beams  and 
varlets  are  worked  together  by 
a  connecting  rod,  moved  by 
anotherconuectingrod,  taking 
its  motion  from  a  gearing,  the 
pinion  of  wliich  is  placed  on 
the  main  shaft,  of  the  steam- 
engine. 

The  annexed  figure  will  give 
an  idea  of  this  arrangement. 
To  avoid  the  great  expense  in- 
curred bv  these  balances,  Mr. 

Garffiu  suspends  the  rods  to  Gearing  of  Man-engine 

flat  cables,  which  pass  over  leading  pulleys,  and  are  attached  to  the 
two  extremities  of  a  wagon  rolling  on  rails  and  worked  by  a  connecting 
roil  moved  by  the  engine. 

An  ingenious  arrangement  by  Messrs.  Vans  and  Gnilial  has  been 
tried,  but  its  utility  has  not  yet  been  established  by  practice ;  but  it  is, 
nevertheless,  worthy  of  being  noticed. 

Two  cylinders  are  pliiced  ubove  the  rods,  as  in  the  direct-acting  en- 
gines. The  engine  gives  motion  to  a  strong  pump  without  valves, 
which  alternately  forces  and  draws  water  ftom  the  cylinders  over  the 
shaft  of  the  mine,  thus  alternately  raising  and  lowering  the  pistons  at- 
tached to  the  rods  of  the  man-engine.  The  result  is  an  alternate  and  ' 
opposed  action  of  the  rods.  This  plan  would  be  excellent  if  the  loss  of 
water  conid  be  prevented. 

M.  Colsou,  at  one  of  the  reunions  of  engineers  at  Hainault,  Mons, 
described  some  improvements  which  he  had  made  in  the  form  and  con- 
Btniction  of  the  rods." 

Instead  of  making  the  rods  of  a  continuous  piece  for  the  whole  depth 
of  the  mine  shaft,  which  requires  them  to  be  strong  enough  at  the  top 
to  carry  the  whole  weight  of  the  apparatus,  M.  (Jolaun  divider  them  into 
a  certain  number  of  small  shafts,  suspended  by  chains  to  pulleys,  bal- 
ancing themselves  two  and  two.  These  isolated  rods  are  mnch  lighter 
than  in  the  other  construction.  The  principal  rod,  extending  down  the 
**  Barot :  JfoUHet  da  HmUtirei. 
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?hole  depth  of  the  mine,  binds  the  small  shafts  together  without  sap- 
K>rting  them ;  therefore  its  strength  mast  be  proportioned  only  to  the 
;train  it  has  to  overcome,  which  is  very  little  compared  with  the  strain 
n  the  man-engines  Vith  continaous  rods.  M.  Golson  gives  a  stroke  of 
0  metres,  which  he  obtains  by  the  alternate  winding  and  unwinding  of 
wo  cables. 

The  velocity  of  movement  until  now,  except  in  the  Golson  machine, 
las  never  exceeded  50  metres  per  minute.  The  cost  of  construction 
'aries  considerably  according  to  the  construction,  and,  above  all,  accord- 
ng  to  the  price  of  materials  and  labor  in  different  countries.  It  varies 
between  75  to  200  francs  a  metre  for  a  depth  of  200  to  500  metres. 
?he  engines  made  recently  are  nearer  the  lesser  price,  and  hardly  ex- 
eed  the  sum  of  100  francs  per  metre. 

The  power  required  for  the  movement  of  the  man-engine  varies  from 
an  to  fourteen  horsepower  for  100  metres  of  height.  The  amplitude  of 
lotion,  as  already  stated,  varies  from  2™.25  to  4"».00,  but  in  Colson's 
)rm  it  is  from  10°».00  to  15™.00.    In  Cornwall,  it  is  about  twelve  feet. 

The  rods. — The  rods  are  either  made  of  wood  or  of  iron.  Iron  is 
gbter,  with  the  same  power  of  resistance,  and  requires  less  room. 

Whether  the  rods  are  made  of  wood  or  of  iron,  they  are  all  made 
ith  a  decreasing  section  from  the  top  to  the  bottom  of  the  appa- 
itu8.  The  wooiten  rods  are  made  in  two  ways — either  of  beams 
Ijusted  end  to  end,  like  the  rods  of  lifting  pumps,  or  they  are  made 
ith  planks,  the  ends  of  which  are  stepped  together,  as  indicated 
[  the  annexed  figure.  Gradually,  as  the  load  to  be  carried  allows 
*  it,  a  plank  is  left  out  so  as  to  reduce  the  weight  as  much  as  pos- 
ble,  and  yet  retain  all  the  necessary  solidity. 

Iron  I'ods  have  been  made  in  various  forms,  but  generally  in  the 
lape  of  angle  iron.  The  round  or  flat  iron  has  the  inconvenience 
f  allowiug  too  much  vibration,  especially  at  the  bottom. 

The  number  of  rods  for  each  side  of  the  man-engine  may  be  one, 
vo,  three,  or  four.  The  single  rod  is  generally  used  in  the  inclined 
lafts.  It  is  composed  of  a  piece  of  wood  running  on  rollers  at 
bout  six  or  eight  metres  apart.  These  rollers  of  wood  or  cast- 
on  are  laid  on  sills  of  wood  fixed  in  the  rock. 

The  stages  or  platforms  are  made  of  planks  large  enough  to  re- 
vive both  feet,  and  are  firmly  supported  by  iron  brackets  below ; 
on  handles  are  securely  fixed  by  bolts  to  the  rods,  at  a  height  of 
bout  l»n.00  to  1™.30  above  each  stage,  to  enable  the  miner  to  keep 
is  balance. 

Where  the  rods  are  separated  by  fixed  ladders,  as  in  some 
istances,  the  distance  required  to  pass  over  from  one  stage  to  the 
ther  varies  from  0n».05  to  0™,75,  which  renders  the  apparatus  in 
3mmodious  and  even  dangerous.  The  stages  are  sometimes  made 
irge  enough  to  carry  two  men  at  once,  which  permits  the  miners 
)  pass  each  other  with  ease  in  going  up  and  down,  some  ascending 
hile  others  are  descending;  but  in  Freiberg  the  miners  pass  each 
ther  without  much  difliculty  on  the  small  and  single  stages. 

The  landing  places  or  stages. — The  stages  are  made  of  the  lightest  wood 
Dssible,  and  their  dimensions  vary  according  to  the  space  at  command ; 
ley  should  not  be  less  than  0°».50  to  0™.60  square ;  but  some  are  made 
hich  are  only  0™.40. 

But  with  these  small  dimensions  they  ai^  dangerous.  These  stages 
«  generally  put  in  iron  frames,  which  serve  at  the  same  time  to  bind 
le  rods.    When  two  stages,  one  on  the  ascending,  the  other  on  the 
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desceading  rod,  are  level  vitb  each  otlier,  the  diataace  which  sepantet 
thein  varies  from  0".03  to  0™.25,  and  even  to  0™.30. 

Wheu  the  apace  is  wide, there  is  dangerin  crossing  from  one  stageu 
the  other,  for  the  miner  may  step  iuto  the  empty  apace  and  be  pi«dpi- 
tatcd  to  the  bottom,  iiut  if,  on  the  contrary,  the  apace  ia  very  narroir. 
the  passage  is  very  eaay^  but  there  is  danger  that  the  miner  may  impm- 
dentiy  let  bis  head  or  lua  shoulder  project  beyond  the  stage  on  whicli 
be  is, so  as  to  be  struck  or  caught  by  the  stage  of  the  opposite  rod  dur- 
ing the  movement. 

This  difficulty  is  avoided  in  two  ways — either  by  m^dng  the  stage  in 
two  pieces,  one  fbceU  and  the  other  hinged,  so  that  it  rises  wheu  it  tnettt 
with  an  obstacle,  or  in  fixing  under  each  stage  inclined  planks,  well 
dressed  and  smoothed,  which  push  against  an  obstacle  and  force  it  back 
within  the  limits  of  the  opposite  stage.  This  last  plan  can  only  be  mei 
where  the  movement  of  the  man-engine  is  not  too  rapid ;  if  the  motion 
is  rapid,  the  first  ia  preferable. 

The  hinges  of  the  stages  are  made  either  of  copper  or  of  very  strong 
leather  to  avoid  oxidation.  In  the  mines  of  Freiberg,  Saxony,  tbr 
stages  are  not  placed  opposite  each  other,  but  side  by  side. 

Balance  weights  and  pulleys. — The  rods  and  stages  work  in  gnjdes  at 
distances  which  vary  from  twenty  to  fifty  metres  ii'om  each  other.  Bnt 
this  is  not  sufficient.  It  wonid  not  be  prudent  to  leave  auch  a  mass,  -JM 
to  500  metres  long,  suspended  without  any  other  support. 

The  whole  weight  is  thci'ei'ore  balanced  by  what  are  called  baUnce 
pulleys.  They  are  placed  two  and  two  alongside  the  rods.  The  oppositi; 
rods  are  then  connected  by  chains,  which  pass  over  these  pulleys  aai 
thus  sustain  a  part  of  the  weight  of  the  rods.    The  weight  of  me  rol 

also  couuterbal- 
ancea  the  weight  of 
the  other.  A^jast- 
iug  screw  rods  iit 
the  ends  of  the 
chains  give  the 
means  ot  cbangiug 
the  length  of  tiit 
chain  so  OS  to  s*^ 
cure  the  proper 
strain  ou  each  su]^ 
portorpulley.  The 
arran  gemeu  t  of  the 
rods,  the  central 
ladder- way,  awl 
the  balance  pul- 
leys and  chains, 
are  shown  in  the 
annexed  flgnie. 

The  faydraalie 
balance  has  bwn 
tried  for  the  bbdjc 
purpoae.  Itisoom 
posed  of  two  pif 
tons:  oueisplaenl 
on  the  first  set  of 
rods,  the  other « 
the  Becood.  To 
these  piston^tn 
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imp-barrels  correspond,  connected  with  each  other  by  a  pipe  giving 
ee  communication.  The  descending  set  of  rods,  taking  the  piston 
ith  it,  forces  the  water  into  the  other  pump-barrel,  and  as  the  water  has 
>  outlet,  it  forces  up  the  other  piston,  lifting  the  other  set  of  rods  with  it. 
The  hydraulic  balance  would  be  very  good  if  the  packing  of  the  pis- 
»n  could  be  kept  tight.  Unfortunately  it  cannot  j  water  is  lost,  and 
len  the  descending  piston  does  not  transmit  its  pressure  to  the  rising 
iston  before  some  part  of  the  stroke  is  lost,  so  that  the  balance  is  dis- 
irbed.  It  has  been  abandoned  for  this  reason.  When  the  man-engine 
single-acting — that  is  to  say,  where  there  is  not  more  than  one  rod 
id  the  other  rod  is  replaced  by  a  line  of  fixed  stages — the  rod  must  be 
ilanced  to  prevent  the  shock  it  would  receive  at  the  bottom  by  the 
ipietus  gained  during  its  descent.  This  balance  can  be  obtained  by 
lains  attached  at  different  heights  of  the  lift,  passing  them  over  pulleys 
tached  to  the  rock  and  attaching  to  their  ends  counterpoises  of  suffi- 
ent  weight.  Such  an  arrangement  is  very  dangerous  from  the  liability 
'  the  chains  to  breakage. 

In  England  such  pulleys  are  replaced  by  beams  carrying  balance 
sights ;  but  although  this  arrangement  is  safer,  it  is  much  more  expen- 
re.  The  stroke,  always  a  long  one  with  a  man-engine,  requires  beams 
large  dimensions,  and  the}'  cannot  be  lodged  in  the  shaft  without 
nking  very  large  excavations  in  the  rock,  which  are  very  expensive. 
Ilydraulic  reriulators. — To  regulate  the  descent,  a  hydraulic  regulator 
brake  is  also  used.  It  is  a  pump  furnished  with  a  suction-valve,  and 
e  outlet  of  the  pump  is  furnished  with  a  tap.  The  piston  of  this  pump 
fixed  to  the  shaft  of  the  lift ;  when  this  latter  rises  the  pump  fills  with 
Iter ;  when  the  piston  falls  the  water  can  only  escape  by  the  small 
•ening,  and  the  issue  can  be  regulated  by  the  tap.  The  rapidity  of 
scent  may  thus  be  varied  at  will. 

Operation  of  the  man-engine. — We   may  now  compare  the  different 

sthoils  for  the  ascent  and  descent  of  miners,  and  note  the  great  sa\ing 

time  and  strength  resulting  from  the  use  of  the  man-engine.* 

To  go  down  100  metres  of  ladder  requires  about  15  minutes,  (900 

conds,)  equal  to  9  seconds  per  metre.    If  we  suppose  that  the  men 

How  each  other  at  2  metres  distance,  after  the  first  man  has  arrived 

the  bottom  of  the  shaft  it  will  be  18  seconds  before  the  second  man 

its  to  the  bottom,  and  so  on ;  so  that,  if  the  shift  is  composed  of  200 

en,  it  will  require  900  seconds  -f  (200  x  18  seconds)  =  900  -f  3,600 

conds  =  4,500  seconds,  or  1  hour  15  minutes,  for  them  all  to  descend 

the  bottom. 

If  the  shaft  is  400  metres  deep,  15  minutes  per  100  metres  must  be 
ided  for  the  descent  of  the  first  man,  which  makes  altogether  2  hours 
p  200  men.  With  this  basis  for  calculation  it  is  easy  to  find  the  time 
quired  for  the  descent  of  any  number  of  men  to  any  given  depth. 
The  ascent  of  100  metres  of  ladder  requires  about  twice  as  much  time 
the  descent;  then,  if  we  take  the  depth  of  400  metres,  and  the  num- 
r  of  men  200,  we  have  for  the  descent  by  hulders  2  hours,  and  foif  the 
cent  4  hours — in  all  G  hours,  which,  added  to  8  hours'  work  per  shift, 
ikes  14  hours,  during  0  hours  of  which  the  work  in  ascending  and 
acending  is  much  harder  than  the  actual  mining. 
It  is  impossible  for  men  to  continue  to  perform  such  labor,  so  that  in 
yst  mines  over  250  metres  (!«oej)  the  hours  of  real  work  are  shortened 
d  the  balance  of  the  time  is  set  apart  for  the  work  of  ascending  and 
scending. 

'  This  comparison  as  weU  as  other  details  respecting  the  man-engine  are  taken  fron 
)  Exposition  reports. 
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The  Polytechnic  Society  of  Cornwall,  in  comparing  the  rate  of  mor- 
tality among  men  working  at  different  depths,  (accidents  deducted^ 
estiiiiates  that  in  works  of  400  to  500  metres  in  depth,  where  ladden 
are  used,  the  lives  of  the  men  are  shortened  by  twenty  years.  However 
this  may  be,  it  is  certain  that  the  i>rolonged  use  of  ladders  gives  rise  to 
serious  derangements  of  the  organs  of  respiration,  and  renders  a  certain 
number  of  men  unfit  for  work  before  they  are  thirty  years  old. 

The  time  required  for  lowering  and  raising  a  shift  of  men  by  cables 
is  not  as  easy  to  estimate  as  that  required  where  ladders  alone  are  ushL 
It  depends,  in  fact,  on  two  variable  elements — ^the  rate  of  speed,  and  the 
number  of  men  that  can  be  lifted  at  each  time. 

The  rate  of  speed  varies  according  to  the  importance  of  the  workings; 
in  shafts  without  guides  it  is  often  from  one  to  two  metres  per  second;  in 
shafts  provided  with  guides  and  cages,  it  is  from  three  to  twelve  metres 
per  second ;  but  when  the  men  are  taken  up  and  down  in  the  cages,  the 
speed  is  often  slackened,  keeping  it  about  three  to  six  metres  per  second. 
The  number  of  mei^  carried  at  once  is  from  two  to  three  in  the  small  work- 
ings, and  sixteen  to  twenty,  or  more,  in  mines  of  greater  extent. 

A  comparison  of  the  time  required  for  the  descent  by  ladders  and  by 
lowering  in  cages  may  be  made  as  follows:  Assuming  that  there  aiv 
200  men  in  a  shift  and  that  the  depth  is  400  metres,  the  rate  of  8i)et4 
averaging,  say  five  metres,  and  that  eight  men  are  carried  at  once — at  live 
metres  per  sex^ond,  to  ascend  or  descend  400  metres  requires  ^2-^=S*» 
seconds.  To  this  must  be  added  about  two  minutes  (120  seconds)  for 
the  stepping  in  and  out  of  the  men,  and  the  starting  and  stopping  of  the 
engine,  which  makes  altogether  120  +  80=200  seconds.  Lowering  ij 
men  at  once,  we  have  2  op =25  journeys  in  all  for  the  shift ;  the  time  will 
therefore  be  25  x  200  seconds =5,000  seconds =1  hour  24  minntes. 
Doubling  this  for  the  entire  time  in  going  into  and  out  of  the  mine,  will 
be  2  hours  48  minutes,  which  is  half  the  time  taken  for  the  ascent  and 
descent  of  the  same  number  of  men  by  ladders.  But  these  figures  are 
not  absolute ;  they  may  vary  widely,  either  more  or  less,  according  to 
the  ext(>nt  of  the  w^orkings. 

The  advantages  and  disadvantages  of  the  rope  are  inversely  to  those 
of  the  ladders;  the  health  of  the  men  does  not  suffer,  but  there  is  less 
security,  «and  accidents  are  much  more  serious^ 

Accidents  by  ropes  and  by  ladders  are  as  3  to  2 ;  but  this  ratio  is  still 
increased  by  the  fact  that  of  100  accidents  to  men,  94  are  killed  and  •» 
injured. 

These  deplorable  consequences  from  this  method  of  transi>ortation  of 
miners  caused  the  Prussian  government  to  i)rohibitthe  lowering  or  rais- 
ing of  men  by  the  cages  iii  the  mines  of  Prussia. 

In  order  to  estimate  the  time  retiuired  for  the  ascent  and  descent  of 
miners  by  the  man-engine,  let  us  take  ourst^indard  example,  400  metres 
of  depth,  and  200  men  to  send  down  or  lift  up  for  each  shUl. 

Allowing  the  stages  to  be  G  metres  distant  from  each  other,  and  the 
man-engine  to  make  G  double  strokes  per  minute,  in  one  minute  a  man 
will  then  have  passed  upon  and  from  G  stages;  he  will  then  have  been 
lifted  G'".00  x  G=36ni.00,  and  consequently  will  rise  the  400  metres; 
in  Ap^f■  =  12  minutes,  in  round  numbers.  Each  double  stroke  thereafter 
will  deliver  another  man  at  the  surface,  or,  which  is  the  same  thing,  the 
machine  will  lift  G  men  per  minute;  the  200  men  will  therefore  arrive  at 
the  surface  in  ^^  =  34  minutes  in  round  numbers,  which,  added  to  the 
12  minutes  required  for  the  whole  ascent  of  the  first  man  ou  the  stages, 
gives  in  all  46  minutes ;  doubling  this  for  the  lowering  and  lifting  of  one 
shift  of  men,  and  we  have  92  minutes  (1  hour  and  32  minates)  f<vthe    : 
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whole,  and  that  without  either  danger  or  fatigue.  So  that  for  200  men 
and  400  metres  of  depth,  the  ascent  by  ladders  requires  6  hours;  by 
hoisting,  varying  from  1  to  4  hours;  by  the  man-engine,  only  1^  hour. 

The  fitting  up  of  a  man-engine  is  doubtless  a  considerable  expense, 
but  it  is  soon  repaid  by  the  time  saved,  and  the  prevention  of  muscular 
fatigue  of  the  miner. 

For  further  details  respecting  the  construction  and  working  of  man- 
engines  reference  may  be  made  to  the  following-named  works,  from  which 
a  part  of  the  information  here  presented  has  been  compiled:  Burat's 
Material  des  Houillferes ;  Portefeuille  de  Cocker  ill;  Zeitschrift  des  c&ster- 
reickischen  Ingenieur-Vereins,  lO^'  Jahrgang;  Annales  des  Travaux 
Publics  de  Bclgique,  vols.  4  and  6 ;  Annales  des  Mines  de  France,  5°^®, 
voL  XV ;  Eevue  Universelle,  vols,  iv,  v,  vi,  xiv,  xvi. 


CHAPTER  LXXVI. 

VENTILATION. 

Very  few  of  the  mines  of  the  West  are  so  deep  and  extensive  as  to 
require  any  elaborate  and  extensive  contrivances  for  their  proper  venti- 
lation. In  most  cases,  their  position  and  construction  are  such  that  a 
current  of  air  circulates  spontaneously  through  them  by  reason  of  one 
of  the  openings  being  at  a  greater  altitude  than  some  other,  as.  for  ex- 
ample, one  or  more  shafts  with  tunnels  leading  to  them  from  tne  hill- 
side. If  the  air  in  the  mine  is  warmer  than  that  outside,  it  rises  in  the 
shaft,  and  is  replaced  by  the  influx  of  the  colder  air  through  the  tunnel. 
But  the  conditions  essential  to  ventilation  in  this  way  are  not  always 
found,  and  it  becomes  necessary  to  resort  to  artiflcial  means  to  supply 
the  miners  at  the  extreme  })oints  of  the  mine  with  fresh  air.  In  driving 
long  tunnels,  especially  where  powder  is  used,  the  air  is  rapidly  vitiated, 
and  soon  bc^mes  unfit  to  breathe. 

There  are  two  ways  in* which  ventilation  may  be  effected,  either  by 
drawing  the  impure  air  out,  or  by  forcifig  purQ  air  in.  A  good  example 
of  the  first-named  method  was  presented  at  the  Latrobe  tunnel,  Vir- 
ginia City,  which  was  driven  for  the  greater  part  of  the  distance  with- 
out a  ventilating  sh<aft,  one  only  having  been  sunk  not  far  from  the 
entrance.  Tin  pipes  were  first  used  to  convey  the  air  and  were  placed 
along  the  top  of  the  tunnel  extending  from  a  few  yards  back  of  the 
face  to  the  bottom  of  the  air-shaft.  But  it  was  found  difiicult  to  main- 
tain a  good  draught,  and  the  metal  pipe  was  replaced  with  one  of  wood, 
made  of  boards  about  eight  inches  wide,  and  rabbeted  so  as  to  form 
tight  joints.  With  this  arrangement  no  difficulty  was  experienced ;  the 
heated  air  at  the  end  of  the  tunnel  escaped  constantly  through  this 
tube  and  rose  in  the  shaft,  while  the  pure  air  from  the  outside  flowing 
in  at  the  mouth  of  the  tunnel  took  its  place.  In  this  instance  it  was 
e\ident  that  the  non-conducting  quality  of  the  wood  prevented  the  air 
from  becoming  cooled  in  its  passage  before  it  reached  the  shaft. 

The  method  of  producing  a  draught  by  means  of  a  fire  or  by  connect- 
ing the  ventilating  pipes  with  the  ash  pit  of  the  furnace  fires  is  well 
known  and  is  often  resorted  to  on  a  small  scale  in  California. 

The  only  example  of  mechanical  ventilation  worthy  of  special  men- 
tion which  came  under  the  writer's  observation  in  California  was  at  the 
Princeton  gold  mine,  Mariposa  Estate.  Foul  air  was  generated  to  such 
an  extent  in  the  southern  part  of  the  mine  that  it  could  not  be  entered. 
A  simple  centrifugal  fan-wheel,  about  ten  feet  in  diameter  and  two  feet 
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wide,  WHS  erected  over  tlie  nearest  shaft.  This  fan-wheel  was  not  is- 
closed.  but  revolved  between  two  vertical  temporary  walls  of  boarii 
thus  leaving  the  arms  and  fans  fully  exi)08ed  to  view.  The  moadiai 
till!  shaft  was  tightly  closed,  excepting  two  openings  connected  by  boi 
tulws  with  iHrge  openings  in  the  walls  of  iMHirds,  around  the  axisrf 
the  fan-wheel.  When  this  wheel  was  put  in  motion  by  a  hniid  from  tbs 
engine,  it  iuwhiced  u  strong  current  of  air  np  the  shall,  and  cleared  tbf 
workings  of  foul  air  in  a  short  time.  It  was  evident  that  a  mnA 
suiaUer  blower  would  have  nuswered  the  purpose. 

For  foreinfi  pure  air  into  tunnels  and  drifts  of  Blight  extent  an  orii- 
nary  wind-sail  or  a  fau-wheol  driven  by  hatid  or  attached  to  the  h^ant- 
whim  is  nmially  employed ;  but  these,  of  course,  from  their  want  of 
forcing  power,  are  not  very  effective.  The  object  in  using  them  iu  most 
cases  is  not  so  nnich  to  snp|>ly  pure  air  as  to  give  a  cooling  curreutor 
blast  of  air  near  the  workmen. 

In  several  of  the  utines  uiHin  the  Comstock  lode,  the  "  Indiana  Blower,' 
Itoot'a  rotary  com pn'BSi on  blower,  is  uswl  with  great  success  in  xfnti- 
hiling.  Jldr.  James  G.  Fair,  su))eriiiteudcnt  of  the  Hale  and  NorcriHS 
Silver  Mining  Goinpany  in  ?klnreh,  18(i!>,  Iiud  the  blower  in  constant 
use,  <lay  and  night,  since  its  adoption  by  the  company  in  August,  1S(S, 
Although  of  only  medinin  size,  it  supplied  sufitcient  airto  enable  them  by 
the  use  of  branch  pipes  and  dumpers  to  prospect  simultaneously  at 
dittcrcnt  dejiths,  and  at  considerable  distances  a^Mirt  upon  the  s.im* 
level.  It  lurnii^lied  air  to  two  gangs  of  miners  in  separate  drifts  on  tbf 
1,030-foot  level,  and  partially  ventilated  the  level  100  feet  above  that, 
and  with  but  ii  j)ovti«n  of  the  power  the  blower  could  liave  ntilizcil. 

The  Totosi  (.'onii>nny  have;  had  a  Xo.  L'  blower  for  ventilating  tbe 
levels  below  tlie  IHKI-foot  station ;  and  they  have  been  suece.-wfully  usiil 
upon  the  Yellow  Jacket  mine  since  the  gi"eat  fire.  Mr.  Winters,  the 
8ni>crintendent-j  in  August  last,  in  a  letter  to  the  agents,  said.  ■■  I  have 
great  pleasure  in  stating  that  they  work  admirably.  If  we  had  l««n 
without  them,  it  would  have  been  quite  impossible  to  work  our  mine 
sine*  the  gi-cat  Are  in  this  and  the  adjoining  mines." 

This  blower  gives  a  "positive "or  force-blast,  taking  in  andfori'iDjr 
forward  a  definit<;  (inantity  of  air  at  each  revolution.  Its  constmetion 
is  shown  by  the  figures  annexed. 
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be  first  figure  shows  tbe  extenial  form  of  the  case,  aud  pnlleys  at 
h  end  for  tbe  reception  of  driving-belts.  Tlie  cross-section  of  tbe 
itior  shows  tbe  inlet  aud  oatlet  and  tbe  form  of  tbe  aruis  or  wiugs. 
I  ease  is  nsuallj;  made  of  cust- 
t,  with  tbe  cylindrical  parts 
M  oat,  and  the  bead-plates 
id  off  truly  npon  a  boriug- 
i,  arranged  for  tbe  purpose. 
I  friction  is  confined  to  the 
mals  and  cog-wheels.  The  / 
18  or  wings  do  not  touch  iu  !  > 
ning,  bat  move  as  closely  to^  H 
ler  as  possible  without  being  i  V 
lally  in  contact.  They  are  ■' 
at  two  feet  long  aud  make 
a  100  to  300  revolutions  a 
nte.  A  machine  exhibited 
he  Pane  Exposition  was  said 
iroduce  a  presanre  equal  to  ™*>*"  Blower— on>«  eecHon. 

third  of  aa  atmosphere,  or  five  pounds  to  the  square  inch,  when 
'en  at  the  rate  of  250  turns  per  mmute. 

1  the  coal  mines  of  Feiinsylvania  more  and  more  attention  is  now 
m  to  ventilation,  as  not  only  the  ordinary  difficulties  of  working, 
also  the  liability  to  accumulations  of  dangerous  gases  increase  with 
depth  of  the  miues.  The  different  systems  of  natural  and  artificial 
tilatioQ,  iucluding  the  use  of  the  furnace,  Bteam-Jet,  and  blower  Jiave 
1  vigoroosly  discussed  during  the  past  year  or  two  by  Messrs.  Roth- 
1  and  Harden,  mining  engineers  of  Wilkesbarre,  in  the  columns  of 
New  York  Engineering  aud  Mining  Journal.  The  latter  gentleman 
08  to  esteem  the  farnace  more  highly  than  the  former,  who  in  most 
!8  prefers  &ns.  The  arguments  on  both  sides  wore  interesting  and 
lable;  and  those  directed  against  the  furnace  were  emphasized 
rtly  afterward  by  the  terrible  catastrophe  at  Avondale,  where  appa- 
is  of  this  kind  set  fire  to  a  column  of  gas  and  burned  the  brattice  oi 
shaft  and  the  breaker  over  it,  closing  the  only  entrance  to  the  mine 
sacrificing  a  large  number  of  lives.  A  fan  has  been  substituted  for 
furnace  at  Avondale ;  yet  under  some  circumstances  a  fan  is  in- 
>r.  For  instance,  when  a  fan  is  disabled  or  interrupted  its  effect 
es  at  once.  Thus,  at  some  critical  moment  in  a  mine,  or  in  some 
'  fiery  mine,  where  every  moment  is  a  critical  one,  the  tan  veutila- 
might  instantly  and  totally  cease,  while  a  furnace,  though  neglected 
iterrupted,  would  continue  to  act,  though  with  diminishing  effect, 
lonrs.  The  precaution  of  maintaining  a  duplicate  fan  always  iu 
rve  is  calcidated  to  remove  the  objection. 

KBOHAiaOAI.  TEKTILATION  OF  MINBS  ABROAD. 

>r  the  extensive  collieries  of  Great  Britain  and  the  continent  of 
>pe  powerful  means  of  ventilation  are  reqoired,  and  the  subject  re- 
es  great  attention  among  mining  engineers  and  constructors.  The 
srs  not  only  have  to  contend  with  the  air  vitiated  by  their  own  res- 
tion,  by  the  animals  employed,  and  by  the  lamps,  but  the  coal  beds 
iselves  give  off  large  volumes  of  deleterious  gases,  aud  the  dreaded 
lampf  the  collier's  great  destroyer.  Coal  mines  therefore  require 
}  elaborate  and  costly  preparations  for  ventilation  than  any  other. 
le  m«aa  depth  of  the  EugUsh  coal  mines  is  ISO  metres ;  of  those  in 
m,  St  Oharleroi,  360  metres ;  at  Centre,  350  metres ;  and  at  H<^n«, 
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A  fev  years  ago  noarly  all  the  Important  collieries  of  Eogland  nere 
ventilated  by  menus  of  funiacea  placed  uear  or  at  the  bottom  of  ven- 
tilating shafts,  by  which  the  air  was  rarefied  and  made  to  ascend.  In 
such  furnaces,  from  ten  b>  twenty  tons  of  coal  were  burned  duily.  ThU 
required  large  furnaces  and  costly  excavutious,  and  galleries  of  large 
size  for  the  air-courses.  In  Belgium  and  France  mechanical  ventilatioD 
has  been  carried  to  a  great  degree  of  perfection.  This  system  is  said  fat 
be  well  established  by  experience  as  much  cheaper  and  less  dangerouB  than 
the  use  of  furnaces,  and  is  gradually  replacing  the  fnmace  ventilatioD. 

Mechanical  ventilatora  may  be  grouped  in  three  classes:  1,  centrifii- 
gal  ventilators,  or  fans ;  2,  rotary  pumps,  or  force-blowers ;  3,  pistOD 
machines,  with  reciprocating  motion. 

Ventilators  of  the  first  class  are  of  great  dimeDsions,  capable  of  de- 
livering immense  volumes  of  air.  They  have  been  in  use  for  abont 
thirty  years,  and  have  undergone  many  changes  and  improvemeDts. 
Like  most  other  ventilators,  they  act  by  aspiration,  prodncing  to  a  cer- 
tain extent  throughoat  the  mine  a  lower  barometric  pressure  than  is 
found  in  the  external  air.  This  depression  varies  in  general  from  fireto 
seven  ceutimetres  of  water. 

GuibaPs  ventilator. — Gaibal's  ventilator,  after  having  nndergone  manj 
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cbanges  and  improvements  through  a  series  of  years,  is  dow  most  in 
favor.  It  is  ma!de  witti  a  diameter  of  7  to  9  meties,  and  in  inclosed  for 
three  qnarters  of  its  circumference.  The  other  quarter  has  a  movable 
valve,  so  that  the  size  of  the  delivery  opeuing  can  be  varied  at  will. 
The  air  of  the  mine  is  received  by  a  central  opening,  of  which  the  di- 
ameter is  equal  to  that  of  the  shaft,  and  it  is  thrown  out  through  a  ver- 
tical chimney,  the  sectional  area  of  which  increases  aa  it  ascends,  in 
order  that  the  current  may  enter  the  outer  air  with  a  progressively  re- 
duced velocity.  These  ventilators  are  also  used  to  throw  air  into  the 
mine  by  reversing  the  current. 

The  construction  shown  in  the  section  is  that  of  the  ventilator  estab- 
lished by  M.  Guibfll  at  the  Blatfty  mines.  It  has  two  chimneys,  one  for 
delivering  the  air  from  the  mine  upward,  and  the  other  for  a  reverse 
movement  when  it  is  required  to  take  the  air  from  the  surface  and  force 
it  downward  into  the  mine.  In  this  case  a  valve  or  door  at  the  top  of 
the  chimney  closes  the  opening,  and  when  the  fan  is  used  to  throw 
the  air  ont  of  the  mine  the  reversed  chimney  is  closed  by  a  similar  door. 
This  form  of  ventilator  was  formerly  made  open  without  an  envelope 
or  outer  case ;  but  it  was  soon  fobnd  that  much  of  the  power  was  lost 
by  re-entering  currents  of  air. 

In  1862,  M.  Guibal  sent  to  the  London  Exhibition  the  plan  of  a  ven- 
tilator capable  of  displacing  100  cubic  metres  of  air  per  second.  This 
required  a  fan  nine  metres  in  diameter  and  four  metres  wide. 

j?he  engineers  of  the  Blanzy  mines,  guided  by  a  long  experience  with 
Duvergier's  ventilator,  have  adopted  a  machine  with  the  axis  vertical. 
The  fan  turns  in  a  pit  lined  with  masonry  and  covered  over.  The  air  is 
drawn  in  &om  below  and  is  thrown  out  through  an  opening  to  a  chim- 
ney at  the  side.  It  is  about  30  feet  in  diameter,  and  is  known  as  the 
Audemar  ventilator. 

FAN-BLOWERS. 

To  this  same  class  of  ventilators  belong  the  great  variety  of  the  or- 
dinary fan-blowers,  and  it  will  be  sufficient  for  the  objects  of  this  uottco 
to  mention  only  one  or  two  of  these,  which  have  been  used  to  some  ex- 
tent io  mining. 

HoytPs  noiaelets  fan. — Lloyd's  noiseless  fan,  an  end  view  of  which  is 
shown  in  the  figure,  consists  of  a  hollow  drum,  made  of  two  cones  of 
thin  metal,  and  divided  radially  by  ctirved  partitions,  extending  from 
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the  axis  of  revolution  to  the  periphery.  Its  construction  much  resem- 
bles that  of  AppolcVs  pump.  The  air  is  taken  in  by  openings  at  the 
centre  around  the  shaft,  and  discharged  between  the  partitions  at  the 
circumference.  It  is  made  of  various  sizes,  from  thirteen  incthes  to  four 
feet  in  diameter;  the  smallest  are  run  with  the  velocity  of  1,800  to  2,000 
feet  per  minute,  and  the  largest  800  or  1,000.  When  used  as  an  aspira- 
tor in  mines,  the  surrounding  box  is  not  required. 

Schiele^a  fan. — Schiele's  compound  blowing  fan  consists  of  two  fens 
resembling  Lloyd's,  and  acting  successively  ui>on  the  same  air.  The 
first  fan  drives  it  into  a  chamber  between  the  fans  at  a  pressure  of  about 
six  ounces ;  the  second  compresses  the  air  still  more,  so  that  at  the  de 
livery  pipe  it  has  a  pressure  of  about  twelve  ounces  per  square  inch.  A 
ventilator  upon  this  principle  was  used  in  the  ventilation  of  the  Exposi 
tion  building  at  Paris,  1867. 

It  is  well  to  note  here  that  for  the  purposes  of  aspiration  of  air  from 
mines,  where  great  volumes  of  air  are  to  be  moved  at  a  low  velocity,  and 
through  large  galleries  and  drifts,  the  large  centrifugal  blowers  or  fans 
are  well  adapted ;  but  for  forcing  air  in  through  narrow  pipes  or  condn- 
its,  where  large  vohimes  cannot  pass,  Velocity  and  pressure  are  required, 
and  for  this  purpose  the  compression  or  force-blowers  of  the  second 
class  are  preferable.. 

BOTABT  GOMPBESSION  YENTILATOB8  ABROAD. 

Of  the  second  class,  the  rotary  compression  ventilators,  Fabry's  and 
Leraielle's  appear  to  be  the  most  used.  Fabry's  consists  of  two  inter- 
locking wheels,  with  three  arms,  the  extremities  of  which  are  in  the 
form  of  a  cross,  with  epicycloidal  arcs,  the  surfaces  of  which,  coming  in 
close  proximitj'  or  contact  with  each  other,  carry  forward  a  volume  of 
air  equal  to  the  inclosed  spaces  at  each  revolution.  These  ventilators 
are  generally  1™.70  in  diameter,  and  from  2™.00  to  3™.00  long. 

Lemielle^s  ventilator. — Lemielle's  ventilator  revolves  horizontally.  For 
20  to  25  revolutions  per  minute,  and  a  delivery  of  30  to  40  cubic  metres 
of  air  a  second,  the  diameter  should  be  7  metres  and  the  height  5  metres. 

Cook(?s  ventilator. — Mr.  Cooke,  of  England,  has  rex^ently  proposed  a 
ventilator  of  the  same  class.  It  is  described  in  "  Engineering,''  from 
which  I  condense  the  following  description : 

nchine  is  of  a  size  suitable  for  a  1,000-feet  pit,  and  it  is  intended  to  yield,  p^r 
IHO.ono  onbir  foot  of  air,  with  an  exhaustion  equal  to  3  inches  of  water;  or 

150,000  cubic  feet,  with  an  exhaustion  of 
4  inches ;  or  180,000  onhie  feet  if  the  drag 
is  increased  to  5  inches  of  water. 

It  consists  of  two  drnms, «,  each  S  ittX 
in  diameter  and  16  feet  in  lenffth,  th«w 
drnms  helne  mounted  eooentrlcidljr  on  the 
shafts  L  Th^  amount  of  ecoentrid^  of 
each  drum is2  feet,  and  aaehas  it  levolTM 
thus  moves  in  oontact— or  almost  in  em- 
tact — with  a  oyUndiioal  easinff,  a^  of  6  left 
radius.  The  casings,  e^  am  closed  at  the 
ends  hj  the  brick  walls  which  ibrm  the 
side  of  the  appaiatiiB,  these  walls  beiiig 
coated  with  jiJaster  oyer  those  portions 
against  which  the  ends  of  the  dnmis,  i^ 
work,  and  beinffeonneoted  at  tlie  top  by 
the  oovering.  The  casings  an  sot  oom- 
plete  CTlinders,  each  being  OMnftr  a  per 
tion  of  its  clicnmlerBnee^  csl  His  sir 
fipom themlne  to  \hA  to  the  appantas  1>t 
the  shaft,  which  commnnlcatea  with  the 
Cooke's  Ventilator.  space  soiroiuiding  the  cadngs,  and  it  u 
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drawn  into  these  casings,  and  finally  discharged  at  openings  by  the  action  of  the  revolv- 
iiicdmms,<i,  in  a  manner  which  we  shall  now  proceed  to  expioin. 

The  portion  of  the  casing  left  often  is  closed  by  a  vibrating  arm  or  '^ shutter/'  Sj 
hung  by  the  upper  edge  atjj  and  the  lower  edge  of  which  is  kept  closely  in  contact 
'with  the  surface  of  the  revolving  eccentric  cylinder  by  meaus  of  an  arm  keyed  upon 
a  prolongation  of  the  shaft,  jy  beyoud  the  side  of  the  machine. 

Each  arm  is  G  fuct  long  between  centers,  this  length  corresponding  to  tho  distance 
between  the  center  of  the  shaft,  J,  and  the  center,  m,  from  which  the  curve  of  the  lower 
part  of  the  shutter,  j  k,  is  struck.  In  fact  the  center  of  each  arm  agrees  exactly  in  ik>- 
sition  with  the  center,  m,  to  which  it  corresponds.  On  one  end  of  each  of  the  main 
axles,  h,  is  fixed  a  cniuk,  each  crank  having  a  2-foot  throw,  and  the  center  of  its  crunk- 
piu  exactly  corresponding  in  position  with  the  center  of  the  eccentric  drum  on  the  same 
shaft.  Each  of  these  cranks  is  connected  by  a  link  to  tho  end  of  the  corresponding 
rocking  arm,  and  as  the  length  of  tl\j[s  link  is  equal  to  the  radius  of  the  drum,  a,  added 
to  tho  radius  m  o,  of  the  lower  part  of  the  corresponding  shutter,  j  ky  it  follows  that 
each  shutter  is  kept  in  constant  (*ontact  with  the  drum  to  which  it  belongs.  The  lower 
edge,  kj  of  each  shutter  sweeps  over  a  curved  surface  of  i)laster.  e  /,  this  plaster,  which 
is  held  in  a  hollow  casting  as  shown,  enabling  a  sufiQcicntly  tight  joint  to  be  made  very 
remlily. 

The  action  of  the  apparatus,  which  wo  can  best  describe  by  considering  the  motion 
of  one  drum  only,  is  as  follows :  When  the  moving  parts  are  in  the  position  directly 
opposite  to  tliat  shown  in  the  section,  the  communication  between  the  interior  of  the 
casing,  c,  and  the  space  surrounding  it  is  closed  by  tho  shutter,  j  k")  but  as  the  drum,  a, 
moves  round  in  the  direction  of  the  arrows,  the  lower  end  of  the  shutter,  ji',  gradually 
approaches  the  shaft,  h,  and  a  space  is  thus  opened  between  its  lower  ed^e,  k^  and  the 
edge,  f,  through  which  the  air  can  enter  the  casing,  c,  this  opening  reachmg  its  maxi- 
mum area  when  the  parts  are  in  the  positions  shown.  As  toe  drum  continues  its  mo- 
tion, the  shutter,  j  k^  returns  again  toward  the  position,  j  kf,  and  the  air  which  has  entered 
the  casing  is  swept  round  to  tue  discha^e  opening,  g.  The  curved  surface^  e/,  is  made 
of  such  length  that  the  lower  edge,  k,  of  the  shutter  keeps  in  contact  with  it  during  the 
time  that  the  point,  p,  of  the  drum^  a,  (the  point  of  greatest  eccentricity,)  is  passing 
between  the  points  d  and  e  of  the  circumference  of  the  casing — and  in  fact  somewhat 
longer — thus  preventing  any  back  leakage. 

The  two  drums,  a,  are  so  connected  to  the  engine  as  to  be  moving  always  in  contrary 
directions.  One  reason  for  this  is,  that  the  air  contained  between  each  drum  and  the 
interior  of  its  cylinder  is  nearly  a  complete  crescent,  and  consequently  much  smaller  at 
the  horns  than  in  the  middle.  By  having  a  second  drum  working  at  tho  bonis  when 
the  first  is  working  at  the  middle  of  its  crescent  of  air,  the  two  drums  are  made  together 
to  give  an  equable  stream  of  air  in  the  shaft.  A  secoud  reason  for  adopting  this  plan 
isy  tliat  convenient  sizes  for  mine  ventilators  are  apt  to  be  too  long,  and  if  the  weight  is 
to  be  divided  this  x)lan  admits  of  tho  convenient  disposition  of  the  engine,  while,  at  the 
same  time,  doubluig  tho  bearings  of  the  machine.  A  third  reason  is,  that  although  the 
drums  are  perfectly  balanced  as  respects  their  own  rotation,  there  remains  the  recipro- 
cation of  tne  shutters  and  their  levers  and  connecting  rods,  wliich,  instead  of  introduc- 
ing vibration  into  the  machine,  are  by  this  means  made  to  compensate  each  other 
through  the  girders  upon  which  they  respectively  act.  A  fourth  reason,  not  unimport- 
ant in  large  machines,  is,  that  the  shutter  as  a<lopted  in  the  plan  (the  small  weight  of 
this  shutter  being  as  much  as  possible  concentrated  near  the  axis,  so  as  to  assist  its 
pendnlous  action,  and  diminish  as  much  as  possible  the  travel  of  its  center  of  oscilla- 
tion) has  the  pressure  of  the  air  ou  one  side  only,  and  consequently  puts  a  certain  strain 
upon  its  connecting  rod,  which,  by  this  duplicate  arrangement,  exactly  counterbalances 
that  upon  the  connectmg  rod  of  the  other  machine,  the  strain  of  course  passing  through 
the  side  rods  from  one  drum  to  the  other.  When  the  machine  is  not  duplicated  it  is 
proposed  to  place  a  balance  weight  near  the  axis  of  the  shutter,  at  tho  same  time  par- 
tially balancing  the  pressure  of  the  air,  and  making  tho  shutter  vibrate  more  in  har- 
muny  with  the  revolutions  of  the  drum.  The  next  thing  to  be  observed  is  that  the 
cmening  on  the  top  of  each  machine  is  equal  to  tho  extreme  opening  of  the  shutter  into 
the  cylinder  internally.  The  machine  whose  shutter  is  in  this  position  is  at  its  greatest 
work  while  the  shutter  of  the  other  machine  is  closed,  and  consequently  no  work  is  for 
a  moment  going  on  there.  It  will  also  be  noticed  that  the  openings  which  have  been 
moken  of  are  much  fipeater  than  half  the  area  of  the  shaft  to  whicli  the  machine  is  ap- 
poeiL  This  is  to  avoid  giving  the  air  a  higher  average  velocity  in  any  part  of  its  pas- 
sage through  the  machine  than  tliat  prevailing  in  tho  shaft.  The  machine  acting  on 
the  thiek  part  of  tho  crescent  doing  much  more  than  half  tho  whole  work  then  going 
oiLthe  opening  has  been  proportioneil,  so  as  to  realize  tho  required  velocity. 

The  ahafUy  ^  are  provided  at  one  end  with  cranks,  which  are  coui)led  to  a  crank  of 

anal  throw  fixed  at  the  end  of  the  crank  shaft  of  a  horizontal  engine  placed  by  tho 
le  of  the  apparatos.  The  motion  is  thus  communicated  from  the  engine  to  the  drums 
in  the  flame  maimer  as  the  coupled  wheels  of  a  locomotive  are  driven,  a  simple  arrange- 
ment whieh  will  no  doubt  be  found  to  work  welL    The  arrangement  also  allows  either 
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drum  to  be  disconnected,  when  it  reqaires  to  be  stopped,  without  necessitating  the  con- 
tinued stoppage  of  the  other.  This  advantage  is  sufficient  in  fiery  mines,  at  least,  to 
justify  the  precaution. 

We  think  that  the  particulars  we  have  given  of  Mr.  Cookers  ventilator  will  show  that  the 
machine  possesses  many  features  that  render  it  entitled  to  the  careful  attention  of  thoao 
int'crested  in  mine  ventilation.  The  apparatus  consists  of  but  few  parts,  and  those  are 
all  of  simple  construction,  and  are  subjected  to  nothing  more  than  very  ordinary  wf'ar 
and  tear.  The  eccentric  drums  are  of  sheet  iron,  ^^-inch  thick,  supported  by  cast^irDn 
i'cceutrics,  which  also  form  tlie  balance  weights.  The  casings  in  which  the  drams  work 
are  also  of  sheet  iron  i-inch  thick,  stiffened  uy  ribs ;  while  me  side  walls  of  the  appa- 
ratus are  of  brick,  and  have  cast-iron  columns  built  into  them  to  support  the  plumDu-r 
blocks.  As  the  drums  revolve  barely  in  contact  with  the  casing  and  flaps  they  wUl  W 
subjected  to  little  or  no  wear  so  lonj^  as  the  bearings  of  the  shafts,  &.C.,  are  kept  prop- 
erly adjusted,  and  these  bearings  bemg  all  fully  exposed  to  view  there  is  no  reason  wLy 
they  should  be  neglected.  Indeed,  one  of  the  great  practical  advantages  of  the  arrauge- 
ment  is  that  all  the  wearing  parts  are  completely  open  for  inspection. 

Upon  the  performance  of  this  blower  in  model,  "  Engineering"  re- 
marks : 

This  model  represented,  to  the  scale  of  1  inch  to  the  foot,  the  ventilator  we  illus- 
trate, and  it  was  tested  against  a  25-inch  Lloyd's  fan,  by  employing  au  engine  to  drive 
the  model  and  fan  alternately,  full  steam  being  admitt<Ml  to  the  engine  and  the  boiler 
being  kept  blowing  ofif  in  each  case.  Under  these  circumstances  the  maximum  preasari' 
against  wliich  the  fan  was  found  to  deliver  air  was  equal  to  9f  inches  of  water,  while 
Mr.  Cooke's  ventilator  blew  well  against  a  pressure  ot  22  inches,  beyond  which  the  en- 
gine power  was  insufticient  to  drive  it.  In  another  experiment  the  model,  although 
driven  through  a  belt  and  gearing,  was  found  to  utilize  78  per  cent,  of  the  indicatt^l 
power  of  engine  when  exhausting  against  a  drag  of  G  inches  of  water.  This  is  a  ven' 
high  duty,  all  things  considered,  but  at  the  same  time  we  see  no  reason^udging  from 
th(>  construction  of  the  amiartitus — why  an  equallv  good  result  should  not  be  obtained 
from  the  trial  of  the  machine  on  a  large  scale.  The  fans  which  have  been  applied  for 
ventilating  purT>0Hes  have  been  found  to  yield  an  effective  duty  of  from  40  to  55,  or  iu 
some  cases  nearly  GO  per  cent,  of  the  power  applied ;  but  the  emciency,  even  of  the  be«t 
fans,  varies  very  materially  at  different  speeus  and  under  different  circiiinstances,  aud. 
nioreover,  unless  used  on  the  duplex  system — ^that  is,  one  for  receiving  and  conden^sing 
the  air  delivered  by  another — they  cannot  be  conveniently  worked  against  high  prc?«- 
suros.  Mr.  Cooke's  ventilator,  on  the  other  hand,  api>ears  well  adapted  for  workiDj; 
against  much  hij^her  pressures  than  are  ever  wanted  for  mine  ventilation,  and  we  lie- 
li('ve  that  in  a  slightly  modified  form  it  might  be  advantageously  employed  ios  sopply- 
ing  blast  to  cui)ola  furnaces  and  for  similar  purposes. 

Eoofa  compression  blower. — Root's  compression  rotarj'  blowers,  in  use 
in  our  mines,  and  already  described,  belong  to  this  class,  and  for  sim- 
plicity and  effectiveness  compare  favorably  with  either  of  the  above. 

EvrarWs  blower. — Evrard's  compression  blower  may  also  be  noticed 
here.  It  is  constructed  upon  the  same  principle  as  the  rotary  steam-en- 
gine of  Breval.  Two  cylinders  of  equal  length,  and  whose  radii  are  as 
two  to  one,  revolve  in  contact,  one  rolling  upon  the  other,  except  where 
two  cycloidal  indents  in  the  smaller  cylinder  receive  in  succession  each 
of  four  projections  or  pallets  upon  the  larger. 

ThiriorCs  hydraulic  pressure  blower. — Of  the  third  class— machines 
with  a  reciprocating  movement — Thirion's  hydraulic  pressure  blower  is 
worthy  of  special  mention ;  and  this  notice  I  extract  from  the  report  of 
President  Barnard :  • 

Still  a  third  compression  ventilator  appeared  in  the  Exposition,  which^  foritsaimplicitj 

and  its  originality,  seems  to  merit  notice.    It  is  caUed  by  the  exhibitor,  Mr.  Tuiriou, 

*of  Mirecourt,  France,  a  machine  aoufflanted  cohnne  dPeaUf  but  the  water  refeired  to  in  the 

name  served  no  other  pur^iose  but  to  pack  the  moving  parts  and  prevent  fiictioo.  Tht 

figure  amiexed  will  serve  to  render  the  construction  inteUigible. 

Three  cvlinders  are  here  seen,  side  by  side.  The.  two  lateral  ones  are  the  compntfr- 
ora,  and  tue  middle  one  the  regulator.  One  of  the  compreMors  is  shown  in  UMitlftft  A 
is  a  cylinder  of  wood  or  sheet  metal,  as  may  be  convenient,  bolted  to  the  base  vJutli 
sustains  the  whole.  Within  this  is  another  cylinder,  and  between  the  two  is  an  smm- 
lar  space  which- may  be  filled  to  any  level  desired  with  water.  The^ water  lerel  intbf 
figure  is  shown  at  O. .  Between  these  two  cylinders  is  suspended  an  taverted  ^Ihi^- 

*  Machinery  and  Processes  of  the  Industrial  Arts,  pp.  193-19S. 
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or  cjrtindca'  open  downward  but  closed  at  top,  which  enters  tho  umuloi  space  botweeo 
the  two  oylindera  fltat  named,  withont  toncUiiK  elthtw.  In  the  top  of  this  sospeDded 
c jlinder  are  two  Talves^E  and  E,  which  open  inward.    A  cap  is  placed  on  the  centri^ 


Tbirion's  Hjdranlla  Preasnre  Bbwer. 

cylinder  within,  and  in  »  valve-box  beneath  this  are  two  other  yalvee,  F  and  F,  which 
open  outward  as  shown.  From  the  closed  apace  into  whiob  these  valves  opeo  descends  ' 
a  pipe  D,  which  communicateB  beneath  the  base  by  means  of  the  recnrred  and  risins 
tnue  B,  with  tbe  regulator.  The  action  of  the  machlue  will  now  be  eeailj  nndmtoo^ 
it  being  observed  that  the  rcgnlator  is  constmcted  on  the  plan  of  the  compressor  to  far 
as  tliat  the  cylinder  B,  which  is  closed  above  and  open  below,  descends  into  an  Binflfl'' 
■pace  containing  water,  like  the  suspended  cylintler  of  the  compressor.  The  cylinder 
B,  however,  is  not  suspended,  but  is  simply  kept  in  on  npriffht  position  by  a  guiding 
rod  proceedinK  fivrn  the  centre  of  its  crown.  It  has  also  a  scale  pan  above  it  lo  receive 
wwnire  weignta,  and  sbould  have  a  safety  valve,  thoDRh  none  is  shown  in  tbe  figure. 
Tlw  movable  eylinder  of  the  compressor  is  suspended  from  a  crank  or  eccentric  on  thd 
driving  shaft  nf  a  prime  mover.  As  in  the  revolution  of  the  shaft  the  cyliniler  is  lifted, 
idr  eiil«ra  by  the  valves  E,  which  spontaneously  open.  As  the  cylinder  deecends  the 
ralvea  £  oloae,  and  the  valves  F  ore  opened  by  the  pressure  of  tbe  contained  air  which 
ia  eondMiaed  t^  the  force  of  the  motor.  The  condensedair  then  flndsau  escape  through 
D  «nd  anten  toe  legolator  through  H.  At  the  top  of  H  is  a  valve  which  is  represented 
M  niMd  hj  the  (altering  cnnent*.  Tlie  cylinder  B  rises  to  give  room  for  the  entering 
■Ir,  the  prsMWe  remaining  coiistant  and  being  dependent  on  tbe  weight  with  wbicn 
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point  where  it  is  needed,  and  whore  it  is  delivered  through  a  tuyere,  P.  A  aiphon  gauge 
attached  to  this  tuyere  shows  the  pressure  of  the  air  at  the  efflux.  Of  oourse,  as  tbe 
pressure  is  increased,  the  level  of  tne  water  within  and  without  the  movable  cylinden, 
both  of  the  compressors  and  of  the  regulator,  will  become  unequal ;  and  the  maximnm 

SrcsBure  attainabje  will  be  only  eaual  to  the  vertical  height  between  the  top  of  the 
xed  cylinder  A  and  the  bottom  of  the  movable  cylinder  when  at  its  highest  ]K)iut.  If 
the  water  in  A  is  in  too  great  quantity  to  admit  of  such  a  pressure,  it  will  run  over 
until  the  pressure  is  attained.  If  it  is  in  deficiency,  the  maximum  canDOt  be  attained, 
but  the  air  at  some  pressure  inferior  to  the  maximum  will  begin  to  escape  from  ben««th 
the  boll.  These  statements  are  founded  on  the  supposition  that  the  suspended  cylin- 
der, or  bell,  divides  the  annular  space  into  which  it  enters  equally.  Greater  prMKore 
may  be  obtained  by  the  use  of  a  liquid  heavier  than  water ;  and,  for  powerral  blasts, 
Mr.  Thirion  prox>oses  to  employ  mercury.  With  water  he  obtains  a  pressure  of  niuety- 
five  centimetres,  (about  three  feet,)  or  say  a  pound  and  a  half  to  the  square  inch.  Sub- 
stituting mercury,  there  might  be  obtained,  with  half  the  difference  of  level,  twi>- 
thirds  of  an  atmosphere.  The  pressure  of  a  pound  and  a  half,  however,  is  about  four 
times  that  which  is  furnished  by  a  good  ventilating  fan,  and  higher  than  is  commonly 
used  in  cupola  furnaces. 

This  machine  has  four  very  decided  recommendations.  It  works  almost  witboat 
friction  or  leakage ;  the  deterioration  by  wear  is  inappreciable ;  the  perfect  and  exact 
regulation  of  the  pressure  is  easy ;  and  finally,  the  excellence  of  its  performance  de- 
pends ill  no  decree  upon  precision  of  workmanship.  It  is  a  machine,  therefore,  whkh 
18  especially  aifapted  to  the  exigencies  of  furnaces  in  new  countries  and  amon^  the 
mountains,  since  it  can  be  easily  constructed  on  the  spot,  and  will  give  no  trouble  in 
consequence  of  derangements. 


CHAPTER  LXXVIL 
SAFETY  LAMPS,  AND  FIBES  IN  MINES. 

As  coDnected  with  the  subject  of  yentilation,  the  following  notices  of 
the  principles  upon  which  safety  lamps  depend  for  their  efBcacy,  and  of 
the  construction  of  those  most  used,  have  been  prepared : 

In  the  common  Davy  lamp  the  flame  is  surrounded  by  a  cylinder  of 
black  iron-wire  gauze,  with  28  apertures  to  the  linear  inch.  This  cyliu- 
der  is  flrmly  set  in  a  brass  ring  which  screws  upon  the  top  of  the  oil- 
vessel.  The  weight  of  this  oil- vessel  is  held  by  three  stout  aprii^ht  wireii, 
outside  of  the  gauze  cylinder,  and  brought  together  at  the  top  for  the 
reception  of  the  ring  by  which  the  whole  can  be  carried.  The  upper 
portion  of  the  wire-gauze  cylinder  is  made  doable  to  secure  greater  dura- 
bility under  the  corroding  effects  of  the  air  on  the  hot  wire. 

The  two  Davy  lamps  first  used  in  a  coal  mine  are  still  in  existence  in 
the  collection  of  the  Museum  of  Practical  Geology,  London,  and  are 
described  as  of  small  size,  with  cylindrical  oil-vessels  of  copper.  The 
wire-g^uze  envelopes  or  cylinders  are  of  very  fine  brass  wire,  and  the 
mesh  is  very  small.  Three  iron- wire  standards  extend  fh>m  tiie  oil  ves- 
sel below  to  a  fiat  brass  cap  or  roof,  to  which  the  carrying  ring  is  attached 
by  a  swivel  joint.  The  original  safety  lamp  of  Sir  Humphrey  Davy  is 
in  the  possession  of  the  Boyal  Institution. 

Various  modifications  of  the  Davy  lamp  have  been  made  ftom  time  to 
time,  and  there  is  a  great  variety  of  lamps  in  use,  but  those  best  knowiu 
beside  the  simple  Davy,  are  the  Stephenson,  Glanny,  Mneader,  and 
Boty. 

Stephenson's  safety  lamp  was  invented  by  the  celebrated  engineer 
George  Stephenson,  at  about  the  same  time  that  Davy  desf^vned  his.  h 
this  lamp  the  wire-gauze  cylinder  is  lined  with  a  close-flttiiig  glass  dua- 
ney.  The  air  is  admitted  below,  through  a  number  of  small  holes  in  the 
bruss  ring.  It  has  a  cap  of  perforateid  sheet  copper.  It  is  oonsidcfed 
safer  than  the  common  Davy  lamp,  since  the  gaaxe,  being  kept  fitw 
contact  with  the  ftame  b^  the  glass  lining,  cannot  beoome  red  hot 
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The  Miners'  safety  lamp,  invented  by  Strave,  of  Swansea,  which  has 
been  extensively  introdnced  in  the  fiery  collieries  of  South  Wales,  is 
similar  to  the  Davy  lamp,  differing  chiefly  in  this,  that  the  wire-ganze 
cylinder  is  expanded  at  the  bottom  and  made  longer,  so  as  to  reach  half- 
way down  the  sides  of  the  oil  box  and  include  half  of  it/  This  enlarge- 
ment of  the  gauze  cylinder  at  the  base  gives  it  a  couical  form  and  a 
much  broader  surface  than  at  the  top.  The  advantages  of  the  construc- 
tion are  the  free  admission  of  air  through  the  numerous  meshes  of  the 
enlarged  base,  the  greater  cooling  surface  of  the  gauze,  and  less  obstruc- 
tion to  the  diffusion  of  the  light  downward  and  in  other  directions. 

In  the  Clanny  lamp  a  part  of  the  cylinder  of  wire  gauze  is  replaced 
by  a  cylinder  of  thick  glass,  the  object  being  to  secure  more  light  from 
the  flame  than  can  pass  through  the  wire  gauze  in  the  usual  construc- 
tion. The  glass  cylinder  has  a  larger  diameter  than  the  gauze  cylinder, 
and  is  supported  in  a  frame  made  of  two  brass  rings,  one  above  and  the 
other  below,  and  united  by  six  vertical  wires.  The  wire-gauze  cylinder 
is  secured  to  the  upper  ring,  and  the  air  for  the  supply  of  the  combus- 
tion enters  through  the  gauze  above  the  glass,  and  has  to  descend  to 
the  wick.  This  construction  does  not  give  much  more  light  than  a  com- 
mon Davy  lamp,  owing  to  the  absorption  of  the  light  by  the  thick 
glass. 

Mueseler's  safety  lamp  also  has  a  thick  glass  cylinder  over  the  light, 
with  a  conical  gauze  chimney  above  it.  It  is  so  constructed  that  the 
feed-air  is  made  to  descend  along  the  inner  surface  of  the  glass,  keep- 
ing it  cool,  before  being  deflected  upon  the  flame.  This  lamp  is  much 
used  in  the  collieries  of  Belgium  and  the  north  of  France. 

Eloiu's  lamp  has  a  short,  thick  glass  cylinder  around  the  flame,  and 
the  outer  suriace  is  curved,  so  as  to  diffuse  the  light.  Instead  of  a  wit^- 
gauze  chimney,  there  is  a  brass  tube  covered  with  wire  gauze  at  the  top. 
The  air  enters  through  a  short  vertical  wire-gauze  cylinder,  and  is  dis- 
tributed upon  the  fl^e  by  an  argand  cap. 

Boty's  lamp  also  has  a  short  glass  cylinder,  but  above  it  there  is  an 
ordinary  gauze  chimney.  The  air  is  admitted  through  a  perforated  cop 
per  ring  placed  a  little  below  the  level  of  the  flame. 

ILLUMINATINa  POWER  OF  SAFETY  LAMPS. 

All  safety  lamps  differ  greatly  in  their  illuminating  power,  owing  to 
their  various  forms  and  the  positions  of  the  parts,  and  to  the  varied  con- 
ditions under  which  the  air  for  the  support  of  the  flame  is  admitted.  It 
is  estimated  that  it  requires  eight  lamps  of  Davy's  construction  to  give 
oat  as  much  light  as  a  wax  candle,  six  to  the  pound.  Taking  such  a 
candle  as  a  standard  for  comparison,  the  illuminating  power  of  some  of 
the  principal  lamps  is  indicated  by  the  figures  which  follow,  showing 
the  number  of  lamps  required  to  produce  a  light  in  each  case  equal  to 
one  candle.* 

Davy's  lamp,  with  gauze 8.00 

Stephenson's  lamp 18.59 

Upton  and  Boberts 24.50 

Dr.  Clanny's,  (glass) 4.25 

Mueseler'Sy  (glass) 3.50 

Parish's  lamp,  with  gauze 2.75 

levy's  lamp,  without  gauze 2.50 

Common  ndnei's  candle,  30  to  the  pound 2.00 


i 


*  From  Hunt's  edition  of  Ure's  Diotionary. 
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In  order  to  prevent  miners  from  opening  their  lamps,  and  thus  bring- 
ing the  naked  flame  in  direct  contact  with  the  combustible  gases,  various 
plans  have  been  devised,  the  most  common  being  to  lock  the  lamp  by 
means  of  a  screw  attached  to  the  body  of  the  lamp,  the  point  of  which 
may  be  made  to  enter  and  hold  the  brass  ring  by  which  the  gauze  cyllD- 
der  is  held  to4;he  oil  vessel.  This  is  done  by  a  key  which  fits  the  square 
head  of  the  screw.  Lamps  are  also  so  made  that  the  light  is  extin- 
guished as  soon  as  they  are  unscrewed,  and  before  the  body  of  the 
lamp  and  the  protecting  gauze  are  completely  separated.  Dubrulles' 
self-extinguishing  lamp  is  contrived  so  that  the  wick  is  turned  down 
within  the  tube  as  soon  as  the  lamp  and  the  wire-gauze  cylinder  are 
disconnected. 

LAMP  UNLOCKED  BY  MAGNETISM. 

One  of  the  methods  recently  proposed  for  so  locking  the  wire-ganze 
cylinder  to  the  body  of  the  lamp  that  the  miners  cannot  disconnect  the 
two  parts,  consists  in  placing  a  spring  bolt  or  catch  in  the  interior^ith- 
out  any  opening  or  other  means  of  reaching  it  from  the  outside.  When 
the  two  parts  are  put  together  they  cannot  be  separated  by  mechanical 
means  without  cutting  into  the  outer  casing.  But  these  spring  bolts 
may  be  withdrawn  by  the  attraction  of  a  powerful  magnet  apphed  to 
the  outside  of  the  lamp. 

The  efficacy  of  all  safety  lamps  depends,  as  is  generally  known,  upon 
the  resistance  offered  b^  wire  gauze  to  the  passage  of  flame  due  to  the 
cooling  of  the  gases.  Combustible  gases  pass  freely  through  the  meshes, 
and  may  ignite  and  burn  inside  of  the  gauze-cylinder,  but  ordinarily  the 
temperature  of  the  gauze  does  not  become  sufficiently  raised  to  permit 
the  flame  to  ignite  the  gas  on  the  outside.  Under  some  conditions,  how- 
ever, the  gauze  becomes  red-hot,  and  the  flame  will  then  pass  through.* 
It  has  also  been  found  by  experiment  (September,  1867)  that  nearly 
every  lamp  in  use  will  explode  a  mixture  of  carburetted  hydrogen  gaa 
and  atmospheric  air,  if  placed  in  a  current  of  this  mixture. 

In  these,  experiments  the  gas  was  taken  from  a9-iuch  pipe  at  the 
Oaks  Colliery,  England,  where  a  current  of  gas  flows  upward  at  the  rate 
of  three  and  a  quarter  miles  per  hour.  An  ordinary  Davy  lamp,  with 
the  sheath  outside,  exploded  in  31  seconds,  and  again  in  7  seconds. 
With  the  sheath  inside  it  flred  the  gas  in  63  seconds.  The  Glanuy  ex- 
ploded in  13  seconds;  a  Belgian  lamp  (Meuselerf)  had  the  glass  broken 
at  the  end  of  55  seconds ;  several  Stephenson  lamps  gave  different  re- 
sults :  the  flame  was  extinguished  in  a  feiv  seconds,  or  continued  bant- 
ing for  over  a  minute.  Three  of  Morrison's  lamps  were  tested,  and  were 
extinguished  in  7,  5J,  and  60  seconds^  respectively,  the  velocity  of  the 
current  of  gas  passing  at  the  time  bemg,  according  to  an  anemometer, 
700  feet  per  minute. 

These  experiments,  or  the  reports  of  them,  are  very  unsatisfiMstory, 
inasmuch  as  the  composition  of  the  gas  is  not  stated,  nor  are  details 
given  of  the  manner  in  which  the  lamps  were  exposed  to  ita  action.  Bnt 
similar  experiments  have  been  continued,  fit>m  time  to  time,  and  one  of 
the  latest  reports  of  them  is  herewith  presented.  The  resolts  will  be  seen 
at  a  glance  by  examining  the  table  :t 

*  It  is  the  opiuion  of  Bobert  Hant,  F.  R.  S.,  that  the  hypothwit  of  eooling  will  nM 
ospluiu  the  phcDomenon  of  nou-traDsmission  of  the  flame.  He  OQiioeiTee.tlie  "impff* 
meability  of  wire  sauze  to  flame  to  be  due  to  a  repulBive  power  ettftbUahad  betwMi 
the  hot  metal  and  the  ignited  gas,  similar  in  character^  altbooghdiffeting  In  conditioi) 
to  that  which  prevails  Detweeu  water  and  a  white-hot  metaL^ 

t  From  the  London  Mining  Jonmsd,  December  4, 1889.  • 
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BxperimmU  with  mining  lamps  at  Epplekm  CoUiery,  November  25, 1869. 


ro. 


Lamp  used. 
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D 

1 
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S 
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Davy 

Davy 

StepnensoD'a,  (original) 

StepbenaoD'aa  ^C,  (solid  tube). 
Stephenaon^a  S.  W.  C,  (perforated). 

Stephenaon'a,  (original) 

Stephenson's  S.  wT C,  (perforated). 

Stephenaon'a,  (original) 

Stephenaom'a,  (original) 


Davy 

Stepbenaon^s,  (original) 

Stephenson's  &  wT  C,  (solid) 

Stephenson's  8.  W.  C,  (perforated). 
Stephenson's  S.  W.  C.  (perforated). 

Stephenson's  8.  W.  C,  (solid) 

Stephenson's  8.  W.  C,  (perforated). 

Davy 

Stepnenaon's,  (orifflnal) 

Stephenson'a,  (ordinary) 

Stephenaon'a  &  W.  C,  (solid) 

Stephenson's,  (ordinary) 

Stephenson's  S.  W.  C,  (perforated) . 

Stephenson's  a  W.  C,  (solid) 

Davy 

Stephenson's  S.  W.  C,  (perforated) . 
Stephenson's  &  W.  C,  (perforated) . 
Stephenson's  S.  W.  C,  (perforated) . 

Stephenson's  a  W.  C,  (solid) 

Stephenaon's  &  W.  C,  (perforated) 


Davy , 

Stephenson's  a  W.  C,  (solid) 

Stephenson's  S.  W.  C,  (perforated) . 

Stephenson's,  (originni) 

Stephenson's  S.  \^  C,  (solid) 

Stephenson's,  (original) 

Stephenson's  a  VTC,  (solid) 

Stephenson's  a  W.  C,  (solid) 

Stephenson's,  (solid) 

Stephenson's,  (solid) 


Davy 

Stephonson's  a  W.  C,  (solid) 

Stephenson's  a  W.  C,  (perforated) 
Stephenaon'a  a  W.  C,  (original) . . . 


»l 

g-9 

^      a 

®  a§ 

§li 

Sesnlt. 

Voloci 
rent 
pen 

t^\ 

8 

4* 

Exploded. 

8 

3 

Exploded. 

8 

3 

Went  ont.* 

8 

9 

Wept  oat.t 

8 

3 

Went  ont. 

8 

8 

Exploded.; 

8 

3 

Went  ont. 

8 

5 

Went  ont.  § 

8 

3 

Went  ont. 

U.3 

8 

Exploded. 

11.3 

10 

Went  out. 

11.3 

Still  homing. 

11.3 

Still  bnming. 

1L3 

SU 

Out. 

11.3 

4 

Oat. 

11.3 

3 

Oat. 

11.3 

3 

Exploded. 

11.3 

5 

Oat. 

11.3 

5 

Oat 

11.3 

6 

Out. 

11.3 

8 

Exploded. 
Oal 

11.3 

10 

11.3 

30 

Oat. 

11.3 

9 

Exploded. 

11.3 

9 

Out. 

11.3 

3 

Exploded.  D 

11.3 

4 

Exploded,  if 

11.3 

3 

Oat 

11.3 

5 

Oat 

14.3 

3 

Exploded. 

14.3 

18 

Went  ont 

14.3 

7* 

Went  ont 

14.3 

6 

Went  ont 

14.3 

36 

Went  out 

14.3 

GO 

Went  out. 

14.3 

3 

Exploded.** 

14.3 

17 

Went  out 

14.3 

30 

Went  oat 

14.3 

60 

Went  out 

93 

1 

Exploded. 

23 

60 

Went  out. 

S3 

7 

Went  out 

33 

19 

Went  out 

*  This  lamp  waa  used  in  the  years  1815  to  1835. 

t  Made  aflw  the  same  principle  as  the  above  lamp. 

t  Exploded  through  gauxe  not  being  in  its  place. 

0  Glaas  cracked. 

J  Thia  is  the  lamp  left  with  Mr.  Hann  on  September  30,  and  which  was  very  much  out  of  order. 

f  Not  a  distinct  explosion — a  double  report. 

^  Ex^oded  through  a  broken  glasa. 

The  resalts  of  the  experiments  will  be  foand  to  correflpond  very  nearly  with  those 
itained  on  September  30  last,  (see  Mining  Joomal)  Oct.  Id,)  the  Davy  lamp  having  ex- 
oded,  as  before,  with  a  speed  of  8  feet  per  second.  It  will  be  seen  that  only  the 
ivy  and  Stephenson  lamps  were  tried,  but  the  Stephenson  lamps  tried  are  divided 
to  four  classes : 

1.  The  original  Stephenson  lamp,  which  was  in  nse  from  the  year  1815  np  to  the 
arl835. 

2.  The  improved  Stephenson  lamp  then  introduced.  This  lamp  was  only  improved 
order  to  make  it  more  portable,  the  weight  being  considerably  rednced,  and  per- 
ps  a  little  more  light  got,  bnt  it  was  not  intended  to  alter  the  principle  of  the  lamp 
any  respect.  It  appears^  however,  that  this  was  done  unintentionally  to  a  certain 
teDt,  as  a  close  examination  of  the  two  lamps,  and  a  careful  study  of  these  valuable 
perimenta,  will  clearly  show.  The  original  Stephenson  lamp  tried  in  the  last  ex- 
riments  baa  a  very  short  copper  tube  on  the  top  of  the  glass,  and  this  tube  is  only 
rforated  a|  the  Utfy  and  not  at  the  mdet,  while  the  improved  Stephenson  has  a  tube 
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rather  longer  than  that  of  the  old  hinip,  and  this  tube  is  perforated  both  at  the  t<u 
2iQd  sides;  and  this  slight  difference  in  construction  has  been  shown  by  the««  fxi^eri- 
ments  to  be  of  some  impoitauc^. 

3.  The  St«phenson  lamp  was  tried,  with  a  tube  not  perforated  at  the  sides,  thus  rv^ 
storing  the  lamp  very  nearly  to  its  pre-seut  state.    And, 

4.  The  lamp  which  was  left  with  Mr.  Hann,  described  as  an  ordinary  Stephenooo. 
and  st-ated  to  be  very  much  out  of  order. 

It  will  be  seen  that  in  the  first  series  of  experiments  shown  in  the  table  the  sfieed  of 
the  intliiiumable  current  w^as  8  feet  per  second,  and  the  Davy  lamp  was  readily  «• 
plo<led,  but  the  other  lamps  were  extinguished  with  one  excexition  when  the'gauzc 
exploded,  "  through  the  gauze  not  being  in  its  place.'' 

In  the  second  series  of  cx|)eriments  a  speed  of  11.3  feet  per  second  was  nsed,  vbro 
the  Davy,  of  course,  exploded,  and  the  St«phenson  lamps  stood  the  test,  and,  wbat  u 
remarkai)le,  were  not  extinguished,  but  remained  burning  in  some  cases.  Bnt  then  i^ 
one  exception  to  this,  as  the  lamp  described  as  the  ordinary  Stephenson  (esiierimeors 
No.  12  and  No.  17)  exploded,  altliough  the  other  Stephenson  stood  the  test,  and  tb« 
cause  of  this  apparent  anomaly  appears  to  be  obvious  enough. 

In  the  third  series  of  experiments  a  speed  of  14.3  feet  per  second  was  nsed,  and  tb^ 
trials  varieil  from  2  up  to  oO  seconds,  the  results  being  that  the  Stephenson  lamps  wen* 
extinguished  with  one  exception,  where  *^  the  lamp  exploded  through  a  broken  ^la^"* 

In  the  fourth  series  of  exx)eriments  the  speed  employed  was  23  feet  per  second,  iDil 
the  thro4)  Stephenscm  lamps  experimented  upon  were  simply  extingnlsheid.  TheM^  wne 
the  original  Stephenson  lamp,  and  the  improved  lamp,  one  with  a  solid  tube  on  the  top 
of  the  glass,  and  another  witli  a  tube  x>erforated  at  the  sides  as  well  as  at  the  top. 

The  exi>eriments,  on  the  whole,  must  be  regarded  as  very  satisfactory,  as  they  con- 
firm in  every  essential  particular  those  formeny  made  on  September  30,  and  the'resalt 
ought  to  inspire  the  public  with  confidence  as  to  the  safety  of  the  Stephenson  lamp 
under  any  circumstances  likely  to  occur  in  mines.  The  exi>eriments,  however,  sbov 
that  great  caution  and  care  ought  to  be  used  in  the  constmction  of  those  lamps,  a»  a 
very  slight  variation  in  the  form  may  interfere  with  the  principle  of  the  hrup.  Tb« 
copper  tube  referred  to,  which  is  placed  on  the  top  of  the  glass,  requires  great  care,  and 
there  is  no  doubt  that  it  ought  only  to  be  perforated  at  the  top;  and  it  (the  copper 
tube)  ought  also  to  be  very  carefully  fitted  to  the  sides  of  the  wire  gaaee  and  the  top 
of  the  same,  so  as  to  prevent  any  current  passing  between  the  glass  cylinder  and  thr 
wire  gauze. 

From  these  and  other  well-known  facts,  it  will  be  seen  that  safety 
lamps,  in  mines  containing  explosive  g^ases,  afford  a  relative  seeority 
only.  This  was,  perhaps,  never  more  strikingly  (and  harmlessly)  showu 
than  in  an  incident  which  occurred  some  years  ago,  in  Zwickao,  Saxony. 

A  lecturer*  ha^l  been  explaining  the  principle  of  the  safety  lamp  to  a 
considerable  audience,  and  proposed  to  illustrate  his  remarks  with  an 
experiment.  For  this  purpose  he  had  prepared  a  simple  apparatus,  con- 
sisting of  a  large  glass  jar  and  a  rubber  pipe  with  a  glass  elbow  at  one 
end.  The  other  end  of  the  pipe  was  ex>nnected  with  a  gas  flxtore;  a 
safety  lamp  was  set  inside  the  jar,  and  the  bent  glass  nozzle  was  intro- 
duced to  the  bottom  of  the  lamp.  The  lecturer  remarked,  that,  upon 
turning  on  the  gas,  an  explosive  mixture  of  carboretted  hydrogen  and 
common  .air  would  be  formed  in  the  jar;  the  flame  of  the  lamp  would 
be  elongated,  and  a  long  blue  tip  would  be  seen ;  then  the  whole  interior 
of  the  wire-gauze  cylinder  would  be  filled  with  flame ;  bat,  though  the 
gauze  might  become  red  hot,  the  flame  could  not,  iu  any  case,  strike 
through  to  the  outside — all  of  which  phenomena,  positive  and  negative, 
would  be  clearly  visible  through  the  transparent  jar.  The  gaa-oock  was 
thereupon  opened,  but  instead  of  the  peaceful  demonstration  looked  for, 
a  prompt  contradiction  of  the  theory  was  the  result.  The  flame  was  com- 
municated almost  instantly  to  the  gas  outside  of  tiie  lamp.  In  aome 
confusion,  the  lecturer  repeated  the  experiment^  bat  with  the  same  re- 
sult ;  and  he  finally  gave  it  up,  confessing  his  inability  to  explain  tbe 
disappointment,  except  on  the  hypothesis  of  some  anknown  lropelfe^ 
tion  in  the  lamp.  The  oox^urrence  made  a  good  deal  of  stir,  particaliuiy 
as  there  are  many  coal  mines  in  the  Z  wlckaa  district  troubled  with  flerr 

*  Mr.  A.  Mezger,  miuiog  eogixieer. 
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gaseSj  and  at  that  time  recent  accidents  had  been  occasioned  by  explo- 
sions in  spite  of  safety  lamps.  The  test  was  therefore  repeated,  still 
more  publicly,  upon  .some  sixty  lamps  of  various  patterns,  and  it  was 
found  that  only  the*  old-fashioned  Davy,  and  one  other,  the  name  of 
which  escapes  us,  would  retain  the  flame.  Those  lamps  were  found  to 
be  particularly  dangerous  which  possessed  separate  openings  below  for 
the  admission  of  air  to  support  the  flame. 

These  experiments  indicate  the  same  conclusion  as  was  lately  arrived 
at  by  English  investigators,  namely,  that  the  strength  of  the  draught  of 
inflammable  gases  through  d»  safety  lamp  has  much  to  do  with  the  de- 
gree of  its  security.  The  Zwickau  lamp  may  have  been  unusually  faulty 
in  construction,  rather  than  principle ;  but  this  fact,  though  it  might 
lessen  tlie  importance  of  these  special  experiments,  could  not  alter  the 
general  bearing  of  both  practice  and  theory  on  the  question  of  the  safety 
of  all  lamps.  The  principle  involved  is  that  of  the  rapid  conduction  and 
radiation  of  heat  by  the  wire  of  the  gauze  surrounding  the  flame.  Be- 
fore the  burning  gas  can  pass  through  the  meshes,  it  is  said,  so  much  of 
its  heat  will  have  been  abstracted,  and  radiated  away  in  all  directions,  that 
it  will  fall  below  the  temperature  of  ignition  or  explosion.  Now,  this 
depends  upon  the  amount  of  heat  communicated  to  the  wire  in  a  given 
time.  The  wire  may  get  hot  faster  than  it  can  grow  cool  again,  and  if 
this  increase  of  temperature  is  carried  to  a  white  heat,  the  gas  outside 
will  be  set  on  fire.  But  the  amount  of  heat  given  to  the  wire  in  a  cer- 
tain time  depends  again  on  the  amount  of  burning  gas  that  passes 
through  it  in  that  time,  and  hence  it  is  clear  that  a  strong  current  of 
gas  may  overheat  the  wire  and  cause  an  explosion.  The  Davy  lamp  is 
not  constructed  to  favor  a  strong  current.  Indeed,  one  complaint  of  it 
has  been  the  feebleness  of  the  light,  from  insufficient  air.  It  appears, 
however,  that  attempts  to  remedy  this  deficiency  are  fraught  with  peril. 

We  desire  to  call  the  attention  of  engineers  to  the  great  simplicity 
and  conclusiveness  of  the  test  above  described,  and  to  urge  that  it  be  at 
once  applied  to  the  lamps  of  every  mine.  There  can  l^  no  harm  in 
knowing  whether  the  lamps  will  do  what  is  claimed  for  them.  It  is  true 
that  common  illuminating  gas  forms  with  common  air  a  more  explosive 
mixture  than  does  the  fi^-damp  of  mines;  but  the  severity  of  this  test 
ought  to  be  nothing  against  it^  so  long  as  any  lamp  can  be  found  to 
bear  it.  ^ 

In  the  general  dissatisfaction  with  the  use  of  safety  lamps,  which 
spread  through  the  Zwickau  district  after  the  experiments  alluded  to. 
a  new  and  bold  plan  was  suggested,  and  has  been  carried  out  in  several 
cases  with  the  best  success.  This  was  nothing  more  nor  less  than  to. 
bum  naked  lights  in  great  numbers  wherever  inflammable  gases  made 
their  appearance.  Some  of  the  workings  presented,  under  this  system, 
an  unwonted  appearance.  In  one  case,  the  fire-damp  could  be  heard 
streaming  out  of  the  fissures  of  the  coal,  with  that  peculiar  humming 
sound  which  the  miners  know  so  well  and  fear  so  greatly;  the  innumer- 
able lights  carried  each  a  long  blue  tip — the  usual  signal  of  danger — ^yet 
no  harm  occurred.  The  gases  were  quietly  consumed  as  fast  as  they 
entered  the  mine,  and  the  illumination  was  carefully  kept  up,  night  and 
day,  Sundays  and  between  shifts,  that  no  opportunity  was  given  for  an 
aocaronlation  of  explosive  material. 

Hie  great  difficulty  of  this  plan  is  Its  direct  injurious  effect  on  venti- 
lation. The  stationary  lights  with  which  the  mine  is  crowded,  in  addi- 
tion to  those  carried  by  the  workmen  themselves,  must  necessarily  use 
up  a  good  deal  of  oxygen,  and  produce  a  good  deal  of  carbonic  acid. 
Bat  wis  is  an  evil  which  can  be  combated  in  other  ways  and,  at  all 
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events,  it  is  preferable  to  tbe  danger  of  explosion.  Perhap«  it  migLt  be 
an  improvement  to  nse  siifety  lamps  instead  of  naked  lights,  han;nng 
them  in  great  numbers  along  the  walls,  so  as  to  %Kiire  the  complete, 
quiet  combustion  of  the  gas.  But  it  must  be  confessed  that,  even  imder 
circumstances  of  the  greatest  danger,  the  naked  lights  have  done  very 
well,  and  no  accident,  so  far  as  we  are  aware,  has  ever  resulted  from 
their  use  in  this  way. 

Propositions  have  been  made  to  explode  the  accnmolated  gas  in  work- 
ings before  the  workmen  are  allowed  to  enter  it.  In  a  mde  way,  this  has 
frciiuently  been  done  in  fiery  mines;  and  to  remove  all  personal  danger, 
it  is  now  suggested  that  the  explosion  be  effected  by  means  of  a  batteir. 
But  this  whole  system  of  allowing  the  fire-damp  to  accumulate  while  the 
workmen  are  absent,  and  then  firing  it  off  all  at  once,  strikes  us  asmnch 
inferior  to  the  simple  expedient  of  burning  it  gradually,  as  above  d^ 
scribed. 

FIBES  IN  MINES,  AND  THE  MEANS  OF  EXTINGUISHING  THEM. 

In  spite  of  all  precautions  in  the  way  of  proper  ventilation  and  the 
careful  use  of  safety  lamps,  fires  will  sometimes  occur,  as  many  mining 
communities  have  had  terrible  opportunities  of  knowing.  The  methods 
employed  for  extinguishing  them  are  therefore  worthy  of  notice.  On 
this  subject  I  cannot  do  better  than  quote  the  excellent  essay  of  Mr. 
B.  P.  liothwell,  of  Wilkesbarre,  Pennsylvania,  which  appeared  laat 

summer  in  the  New  York  Engineering  and  IVlining  Journal: 

• 

Taking  acconnt  of  tho  natnro  of  the  mineral,  we  are  not  Barprised  that  fires  sboald 
Im)  uiuch  more  frequent  and  dan^rons  in  coal  than  in  ore  mines;  they  are,  howeveit  bv 
no  means  confmnd  to  coal  or  lignite  deposits,  bat  may  and  do  ocoar  in  aU  kinds  of  under- 
ground  workings  where  timber  is  used.  In  the  great  m%}ority  of  cases  fires  originit^ 
below  as  above  ground,  through  carelessness  or  imprudence.  A  miner  will  lean  hb 
lighted  candle  or  lamp  in  such  a  position  that  it  can  ignite  a  prop  or  other  piece  of  tim- 
1)er.  Such  appears  to  have  been  thd  case  in  the  recent  disastrous  fire  in  the  Crown 
Point,  Kentuck,  and  Yellow  Jacket  mines.  The  careless  or  imprudent  hanging  of  a 
grate  or  firu-pot  near  the  coal  at  tho  foot  of  our  downcast  shafts  or  slopes  (where  it » 
placed  ill  winter  to  prevent  the  pumps  and  rods  from  being  covered  with  ice)  has  b«60 
the  cause  of  firiis  in  several  of  our  anthracite  mines.  Ignorance  of,  or  inattention  to, 
the  proper  manner  of  constructing  ventilating  furnaces  has  also  been  a  fbeqnent  caase 
of  iires  in  coal  mines,  but  probably  the  most  fruitful  cause  of  these  disasters  is  the  Igni- 
tion of  lire-damp,  or  carbureted  hydrogen  in  coal  mines ;  the  ignition  first  produces 
explosion,  aiul  in  mines  yielding  an  inflammable  coal  it  frequently  ignites  the  fine  par- 
ticles blown  about  in  a  burning  atmosphere,  and  these  communicate  the  fire  to  the  solid 
coal  of  the  pillars;  or  the  gas  may  continue  to  bum  at  some  **  blower"  till  it  has  ignited 
the  coal  in  which  the  fissure  or  vent  occurs.  These  so-called  "  accidents "  are  senei^f 
due  to  carelessness  in  the  use  of  *^opcn''  hK^^ts,  or  in  the  opening  of  safety  Tamps  in 
^>laces  where  tho  gas  exists  in  quantity.  The  practice  of  blasting  m  coal  nalnes,  which 
pnMluccs  large  (luantities  of  the  dangerons  ^as,  has  also  caused  a  great  number  of  de- 
I>lorable  ex])l(>Hions  and  fires ;  and  the  tjnestion  of  substituting  some  other  agent,  sack 
as  water,  wedges,  &c.,  for  powder  in  mines  of  this  kind,  is  now  receiving  much  atten- 
tion among  huropean  mining  engineers.  ** Fiery''  mines,  such  as  those  iu  the  Rich- 
mond (Virginia)  bituminous  basin,  would  be  greatly  benefited  by  the  snccessfhl  snb- 
Htitntion  ot  n  safer  agent  for  the  powder  now  use<l,  where  rock  or  hard  coal  has  to  be 
mined.  In  our  anthracite  mines  tiie  hardness  of  tho  coal  would  render  t|ie  use  of  pov- 
der  more  necessary,  while  the  smaller  quantity  of  fire-damp*  found  in  it  would,  at  the 
same  time,  make  the  substitution  of  a  safer  agent  less  desirable.  The  exercise  of 
greater  vigilance  in  the  inspection  and  use  of  safety  lamps  would,  doabtless,  greatlj 
diminish  the  number  of  explosions  and  fires  in  coal  mines. 

Many  bituminous  coals, and  bituminous  shales  which  are  foand  anions  the  coal  beds, 
are,  under  certain  circumstances,  subject  to  ''spontaneous  oombustion.''  This  alwan 
occurs  where  tho  coal  or  shale  is  crushed  in  a  confined,  space  with  an  excoedingly  feeWo 
ventilation ;  indeed,  spontaneous  heating  of  the  coal,  accompanied  as  it  is  by  an  abos- 
dant  production  of  carl>onic-acid  gas,  was  generally  attributed  to  the  decomposition  of 
imn  pyrites  (sulphuret  of  iron)  under  tho  influence  of  the  moisture  in  tiie  air,  sndi 
circulation  of  air  so  languid  as  not  to  dissipate  the  heat  generated,  while  snlBdent  to 
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the  oxygen  necessary  to  support  combustion.  It  has,  however,  been  observed 
:hat  tlie  coals  producing  the  anreatest  quantity- of  pyrites  are  not  always  the  most  snb- 
ect  to  heat  spontaneoiSly,  wnile  it  has  also  been  noticed  that  the  most  inflammable 
xMils  ore  those  containing^ the  largest  proportions  of  oxygen;  it  has,  consequently,  been 
suggested  that  the  more  probable  cause  of  spontaneous  combustion  may  be  the  com- 
[>ination  of  oxygen  with  the  carbon,  under  the  influence  of  moisture,  and  which  is 
iccompanied  by  the  generation  of  carbonic  acid  and  a  considerable  amount  of  heat.  In 
the  coal  mines  of  Silesia,  where  cases  of  sx>ontaneous  combustion  are  of  frequent  occur- 
rence, numerous  observations  have  demonstrated  that  this  class  of  accidents  need  not 
je  feared  where  the  '^roor'  of  the  vein  is  either  sandstone  or  conglomerate,  nor  near  the 
ratcrop,  whatever  the  nature  of  the  top  rock  may  be ;  on  the  other  hand,  bods  worked  at 
I  considerable  depth,  or  even  when-moderately  near  the  surface,  but  covered  by  a  shale 
enable  of  being  softened  by  moisture,  are  the  most  liable  to  spontaneous  combustion. 

It  was  long  considered  in  Silesia  that  the  only  means  of  preventing  fires  from  this 
uiuse,  consisted  in  sending  all  the  fine  coal,  **  waste,"  or  **  gob,"  out  to  the  surfjice.  This 
wras  often  impracticable,  expensive,  and  not  always  effectual ;  hence  other  means  of 
ittaining  the  same  end  were  sought  for.  Since  it  is  well  kno^n  that  combustion  can- 
not exist  when  deprived  of  oxyeen  or  air,  one  means  of  preventing  spontaneous  com- 
bustion consisted  m  isolating  the  working  places,  or  goaf,  by  means  of  a  heavy  dry 
trail,  or  by  two  parallel  walls  filled  in  ^tween  with  day  or  other  material  packed 
bard,  and  sometimes  a  heavy  pillar  of  coal  was  left  for  the  same  purpose.  In  each 
case,  however,  the  weight  of  the  superincumbent  rocks  almost  invariably  crushes  the 
walls  or  pillars,  and  produces  cracks  or*fissures^hrough  which  air,  sufficient  to  sustain 
the  slow  combustion  of  the  coal,  can  pass.  This  method  has  been  employed  with 
greater  or  less  success  in  some  of  the  mines  in  the  centre  of  France,  and  in  the  thick 
wam  of  Staffordshire.  It  is  evident  that  when  used  the  greatest  possible  care  must  be 
taken  to  keep  the  fissures  closed,  which  are  found  from  time  to  time,  so  as  to  seal  her- 
metically the  space  inclosed.  But  besides  the  practical  difficulty  in  effecting  this,  the 
CMt  that  these  inclosed  spaces  generally  fill  with  fire-damp,  and  therefore  form  verita- 
ble magazines  of  a  substance  &  more  daujzerous  than  powder,  and  which,  through 
the  crushing  of  a  wall  or  pillar,  or  the  fall  of  a  portion  of  the  roof,  may  at  any  moment 
be  bronght  in  contact  with  the  lights  of  the  men  working  in  frtncied  security  in  the 
neighboring  roads  or  chambers,  is  a  sufficient  reason  for  condemning  so  dangerous  a 
system  as  that  of  isolation  of  the  **  goaves"  by  "  pack  walls." 

The  spontaneous  heating  of  coal  is  so  slow  a  process  that  the  increment  of  tempera- 
ture is  easily  carried  off  by  a  moderately  rapid  current  of  air ;  we  can  thus  prevent  the 
temperature  fit>m  ever  rismg  to  the  point  of  ignition,  by  simply  ventilating  the  "  goaves ;" 
this,  then,  is  the  exact  opposite  of  the  last  method,  and  though  much  siSer  and  fully  as 
practical,  yet  very  serious  objections  can  be  made  to  it.  It  is  all  but  impossible, 
owing  to  falls,  Slc,  to  keep  the  **  goaves  "  sufficiently  open  to  maintain  the  necessary 
drcniation  of  air,  and  the  expense  of  clearing  up  fails  and  opening  the  old  workings, 
where  obstmctea,  is  so  great  as  to  ronder  this  method  irapracticaole  in  many  cases. 
The  system  is,  however,  moro  or  less  successfully  used  in  many  mining  districts  in 
EngliuMl,  Silesia,  dx.  Thero  now  remains  but  one  other  method  to  describe,  and  it  is 
by  far  the  safest  and  most  efficient  in  the  prevention  of  danger  by  spontaneous  com- 
bnation.  It  consists  in  filling  or  packing  with  earth  and  other  material  sent  down  from 
the  snrface  the  spaces  frx>m  which  the  coal  has  been  removed,  and  which  the  waste  of 
the  mine  does  not  filL  This  method,  though  somewhat  expensive  in  largo  seams  which 
make  bnt  little  waste,  is  assuredly  the  most  effectual  remedy,  since  it  not  only  pre- 
vents the  admission  of  air  to  the  old  workings,  and  therefore  does  away  with  the  ex- 
penae  of  ventilating  them,  but  it  prevents  the  falls  of  the  roof,  in  which  *' blowers"  are 
frequently  opened,  and  renders  impossible  any  accumulation  of  fire-damp,  which  is  the 
f^nat  souree  of  danger  in  the  method  of  isolation  by  pack- walls,  &c.  Thus  this  method 
not  only  procures  perfect  immunity  from  danger  by  spontaneous  combustion,  but  the 
lyatem  of  mining  of  which  it  is  the  principal  feature  enables  us  to  obtain  all  the  coal 
Qtf  Uie  vein.  It  is,  therefore^  not  onl  v  the  safest,  but  also,  as  regards  the  amount  of  coal 
>btainedy  the  most  economical,  method  now  in  use,  and  it  is  deservedly  i^topular  in 
Barope,  and  more  especially  in  France,  Belgium,  and  Germany,  where  it  has  Whui  em- 
ploye<l  for  annmberof  years,  and  has  now  taken  the  place  of  every  other  syst'cm  in 
muat  of  the  con  mines. 

Whatever  precautions  may  have  been  taken  to  prevent  fires,  yet  the  carelessness. 
Ignorance,  and  sometimes  the  malice  of  men  are  causes  which  cannot  always  bo  eflect- 
tially  guarded  against ;  hence  we  must  be  prepared  to  meet  the  danger  of  lire  when  it 
occnra,  and  to  apply  promptly  the  most  suitable  means  for  its  extinction. 

When  a  fire  originates  m  coal  or  timber,  every  effort  should  be  immediatdy  made  to 
extinguish  it  bv  throwing  water  on  it  either  with  buckets,  or,  better,  with  a  fire  engine ; 
or  where  praoticable,  by  tapping  the  column-pipe  of  the  pump  and  leailing  the  water 
tbroagfa  hoae  to  the  seat  or  the  conflagration.  In  some  cases  the  use  of  portable  '*fire 
sxtingniabers/'  (which  generate  carbonic  acid  gas,)  such  as  are  now  found  in  every 
village  of  thelandy  may  prove  of  great  service.    If  the  fire  originates  by  the  ignition 
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of  a  blower  of  fire-ilamp,  efforts  should  be  made  with  wet  cloth,  water,  &c.,  to  put  dut  ta- 
ihime ;  iu  some  cases  where  these  meaus  failed,  the  flame  has  been  extiii^iisluil  by  tlji- 
concuHaioii  of  the  air,  caused  by  discharging  a  cannon  in  the  gallery  where  th<*  fin:  ex- 
ists. When  the  coal  surrounding  the  '*  ulower"  has  already  become  ignited  it  will  im- 
mediatcly  re-ignite  the  lire-damn ;  so  that  this  method  can  only  be  applied  ciihrT 
where  the  blower  is  in  rock  or  where  it  has  not  hiid  time  to  thoronghly  ignite  tlic  c<m1. 
While  these  means  are  being  applied,  preparation  should  be  made  for  erectiu};  t^\o\*- 
pings  or  daws,  in  view  of  the  failure  to  extmguish  the  fire  by  the  direct  means;  Yt*t  thc^ 
should  not  be  abandoned  till  there  is  no  further  possibility  of  success.  When  it  is  ui> 
longer  |)OHsil>le  to  approach  the  lire  near  enough  to  throw  water  on  it- — ^that  i»,  wli>  i 
the  firo  can  nu  longer  be  kept  under  control — it  becomes  necessary  to  resort  to  otLr  i 
methods  of  extinction,  viz : 

By  isolating  the  part  of  the  mine  on  firo,  and  then  applying  extinguishing  a^ntsTx 
the  part  iueloticd.    When  this  fails  or  becomes  impracticable,  there  remains  but  one  otb> : 
method,  viz : 
.  By  closing  the  entire  mine,  and  applying  the  same  extinguishing  agenta. 

Tiie.se  a)Q;ent-s  are  water,  carbonic  acici,  and  nitrogen  gases,  steam,  or  any  other  ;::ai«  in- 
capable of  sustaining  combustion ;  those  mentioned  being  adopted  on  account  of  tbtu* 
efi'ectiveuess  and  small  cost. 

The  isolation  of  a  tire  in  a  mine  is  effected  by  constructing^  walls  or  stoppings  arrit»« 
all  the  galleries  or  other  openings  which  connect  this  portion  with  the  remainder  ot'ibt- 
mine.  Tliese  stoppings  are  sometimes  walls  of  brick  or  masonry',  varying  in  thick- 
ness from  twelve  inches  to  six  or  eight  feet ;  at  other  times  two  lighter  parallel  waU* 
are  built,'  and  a  current  of  air  allowed  to  circulate  between  them  m  order  to  keep  tb« 
inner  wall  cool,  or  else  the  space  between  the  walls  is  filled  in  with  clay  anil  luiiir- 
waste ;  while  still  another  method  is  to  make  a  stopping,  several  yarda  in  thickuess. 
entirely  of  clay,  waste,  Slc,  In  cases  where  it  can  be  done  without  danger,  a  timber 
stopping  or  even  a  simple  board  bratticing  can  be  adopted ;  the  kind  of  stopping  m 
well  as  itA  strength  will  depend  on  the  position  of  the  fire,  its  extent,  the  presence  oi 
absence  of  tire-damp,  whef  lier  the  stopping  is  intended  to  dam  back  water  or  nut,  aiu) 
such  like  considerations,  which  under  the  enuudations  of  fixed  dimension,  are  imiirac- 
ticable.  The  esMential  in  every  case  is  that  the  stopping  should  be  atr-tigktj  and  that  it 
should  be  constructed  with  the  least  possible  delay,  and  at  such  a  distance  from  the 
fire  as  to  allow  time  for  its  completion,  l)efore  the  smoke  and  inespirable  gases  pro- 
duced by  the  fire  can  prevent  the  men  from  working. 

Notwithstanding  that  the  ventilation  of  the  part  on  fire  has  been  reduced  toji  mini- 
mum by  tlie  erection  of  temporary  bratticing,  Sec,,  yet  the  combustion  of  the  coal 
and  wood  produces  such  enormous  volumes  of  irrespirable  g^ases  that  the  work  of  bnild- 
lug  the  stoppings  is  one  of  great  difiiculty  and  dimger,  more  particularly  in  mines  prv 
ducing  finMiainp,  where  the  danger  from  explosion  is  still  greater  than  that  from  tb« 
gaseous  products  of  combustion. 

It  is  evident  that  the  stoppings  can  be  constructed  with  least  difflcnlty  by  eommetic- 
lug  with  those  on  the  "outside"'  of  the  fire^  or  the  side  firom  which  the  air  proendt  tt 
the  firo,  and  afterward  buildbig  those  "  inside  "  the  fire,  or  where  the  air  cowtet  from 
the  firo  ;  yet  in  mines  yielding  fire-4lamp  this  method  of  proceeding  is  attended  with 
great  danger ;  the  fire-damp  mixing  with  the  air  confined  between  the  stopping  and 
the  fire  makes  an  explosive  com[)ound,  which  is  carried  forward  toward  the  firet  when 
it  ignites,  and  though  it  may  not  cause  a  fiktal  accident,  yet  it  almost  invariably  thiwi 
down  the  stoppings  by  which  it  was  sought  to  isolate  the  fires.    As  from  one-tenth  n 
one-seventh  ot  its  volume  of  carlK>iiic  acid,  added  to  an  explosive  mixture  of  air  and 
fire-damp,  renders  the  latter  entirely  inexplosive,(a  larger  quantity  renders  it  incapable  o( 
sustaining  combustion,)  and  as  the  products  of  combustion  are  carbonic  acid  and  nitrogn. 
it  foUows  that  by  closing  first  the  galleries  on  the  side  toward  which  the  air  from  the  An 
goes,  W(^  prevent  the  danger  of  explosion  by  mixing  carbonic  acid  with  the  air  con- 
tained between  the  stopping  and  the  fire,  and  by  throwing  the  smoke  and  irrespirable 
gases  back  oi;  the  fire,  we  go  far  toward  extinguishing  it.    It  is  tme  it  is  a  matter  oi 
great  danger  and  difficulty  to  build  stoppings  between  a  fire  and  the  "retoms.'*  has 
by  the  use  of  temporary  bratticing  and  by  commencing  at  a  sofflcient  dutanoe  fium  f he 
fire,  it  is  often  practicable,  and  it  is  always  desirable.    Where  it  is  impossible  to  bsild 
the  8topi)iu|;^  in  this  order  then,  when  practicable,  it  would  be  advantilgeons  to  ii^ 
carbonic  acid  gas,  or  choke-damp,  (through  a  pipe  iu  the  stopping,)  fiom  the  moiiKnt 
the  latter  comes  near  completion,  so  that  the  air  contained  between  the  stoppinc  and 
the  fire  may  not  become  explosive.    We  siieak,  of  course,  of  mines  yielding  nre-uanip^ 
WHiere  carbonic  acid  is  not  available,  it  will  sometimes  be  possible  to  iniect  steam,  whin 
will  not  only  deaden  the  fire,  but  wiU,  at  least,  Himinlah  the  intennity  of  the  explo- 
sions. 

The  stoppings  completed— and  where  there  is  no  ^iangjor  from  expliMloa  or  need  o* 
inundating  with  water  the  part  on  fire,  there  is  no  necessity  lor  making  them  hesTy- 
we  proceed  to  fill  the  part  inclosed  with  carbonio  add  gas^  with  ehoke-damp^  vitk 
steam,  or  with  water.     In  the  first  case  the  carbonio  add  can  be  mamftetimd  eitbfi 
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pure,  or  nearly  bo,  by  the  use  of  any  strong  acid,  such  as  snlphuTic  or  nmriatic  acid  niul 
chnlk,  or  limestone;  or  any  of  the  carbonates  of  low  price  and  easily  decoiuiN>He<l.  Thi:* 
gns  is  eaHiest  pre^tarcd  in  a  lead  vessel,  which  is  not  attacked  by  the  acid.  Where  tin- 
space  to  be  tilled  is  not  great^  some  of  the  numerous  patent  fire-extingnishers  might  \)f- 
found  of  service,  qa  bein^  quickly  and  easily  brought  into  action.  These  methods  have 
the  advantage  uf  sup|)1yu]g  the  gas  at  a  low  tomperAture,  and  thereby  facilitating  tLi- 
cooling  of  the  rocks  ait'Cr  the  flame  is  extinguished.  If  the  circumstances  are  such  a.H  tn 
make  the  use  of  rhoke-dami>— that  is,  a  mixture  of  carbonic  acid  and  nitrogen — advL*a- 
ble.  it  can  bo  produced  in  one  uf  the  furnaces  of  wliich  drawings  and  particulars  an- 
given  below.  In  either  case,  as  carbonic  acid  and  choke-damp  are  both  heavier  tbau 
air,  it  follows  that  the  tube  through  which  we  admit  these  gases  should  be  at  tii' 
lowest,  and  that  thnmgh  which  the  air  from  the  inclosed  space  is  allowe<l  exit  shouiii 
ho  at  the  highest  attainable  i>oint  of  the  isohited  workings,  and  the  admission  of  xhf 
uasi^H  should  be  continued  till  it  is  evident  they  have  completely  filled  these  work^. 
Thin  is  easily  pn)ved  by  their  instantly  extinguishing  larajis,  burriing  tow,  d:c.,  at  tL>- 
oiitlet  tube.  The  tulM^M  should  then  be  closed,  leaving  only  a  siphon  or  water-gauge  m 
murk  the  dilferenco  in  ]|)ii*ssure  between  the  inside  and  outside  of  the  stoppings,  and  :i 
}>lace  for  the  introduction  of  a  thermometer  used  to  note  the  variations  in  temperatun-, 
H>  iiM  to  know  when  it  will  1)e  safe  to  open  the  stoppings.  The  greatest  care  sliould  Ik* 
taken  to  kee^)  the  stoiipings  air-tight ;  they  should  be  frequently  inspected,  and  wlien- 
from  any  reason  it  is  loun<l desirable  to  " drown  out"  or  inundate  the  part  on  tire, they 
should  have  a  thickness  proportionate  to  the  head  of  water  they  will  have  to  retain. 

When  the  fire  has  assume<l  greater  dimensions,  or  when  its  position  is  such  that  it 
l)eeomes  dangerous  or  iiii])ossible  to  coniine  it  by  stoppings  such  as  we  have  describwl, 

'  .'conies  necessaiy  to  abandon  the  entire  niiu*^  and  to  resort  to  closing  the  shafts 

iiven  when  it  is  decided  to  inundate  the  mine,  it  is  always  advisable  U}  close  the  pir. 
whether  the  niiiit*  produce  carburet  ted  hydrogen  (tire-damp)  or  not,  since  by  so  doiiiy 
we  deaden,  at  least,  the  combustion,  and  i)revent,  in  a  great  measure,  the  damage  al- 
ways eauBi^d  l.)y  the  high  temperature  produced  by  a  rapid  combustion.  The  hhait 
shouhl,  therefore,  !>o  immediately  closed  hermetically,  provision  being  made  for  oik-u- 
iugs  through  which  a  registering  thermometer  can  l)e  introduced,  and  a  bent  pil»e.  iir 
si])hon,  coutaiuing  water,  to  show  the  pressure  behind  the  stopping,  and  ]>reveut  ir^ 
becoming  excessive,  while  at  the  same  time  it  prevents  the  admisaion  of  fresh  air. 

The  closing  of  the  shaft  ma}'  be  effected  by  hangjlng  heavy  pieces  of  timber,  by 
means  of  chains,  some  distance  down  the  shaft.  On  the  platform  thus  made  clay  ii 
thrown,  and  packs  itself  by  the  force  of  the  fall,  thus  ii'mleringthe  stopping  i>erfectly 
air-tight.  The  tubes  above  mentioned  should  be  inserted,  and  one  siphon  should  W 
so  arranged  as  to  allow  the  water  to  flow  down  the  shaft,  instead  of  accumulatiug 
above  the  sto]>ping.  Where  the  pit  is  diA-ided  into  a  number  of  compartments,  it  be- 
comes difficult  to  close  it  perfectly  in  this  way.  The  mouth  of  the  pit  is  then  covewl 
over  with  planks  or  iron  doors,  and  clay,  sand,  &c.,  packed  on  this,  every  crevice  beiu;: 
carefully  closed.  Great  attention  must  be  paid  to  this,  more  particularly  in  theca*«r 
where  it  is  desired  to  **  smother  out'*  the  tire  without  the  iigection  of  steam  or  car- 
bonic acid,  otherwise  a  quantity  of  air  may  enter,  which,  though  insufficient  t4)  niaiu- 
tain  an  active  coinbuHtion,  may  yet  suffice  to  support  a  slow  fare,  or,  at  least,  gn.*atly 
increase  the  time  necessaiy  for  its  complete  extinction. 

Where  the  mine  does  not  produce  fire-damp,  there  is  no  great  danger  in  closing  tb«- 
]»it,  but  if  that  gas  is  given  off  in  any  considerable  quantity,  the  closing  of  the  pit  i^ 
sonietintes  attended  with  great  danger,  there  being  a  certain  time  after  the  cloi<inc 
when  the  (juaiitity  of  atmospheric  air  is  sufficient  to  make  an  explosive  mixture  with 
the  gas  from  the  luiue.  After  a  time,  the  quantity  of  air,  or  rather  oxygen,  is  dimiu- 
ished  by  that  consumed  by  the  flre  itself,  and  the  incombustible  gases  produced  by  tlur 
combustion,  mixing  with  the  fire  and  fire-damp,  soon  render  the  comi)Ound  Inexplo- 
sive.  In  such  mines  it  is  highly  desirable  to  inject  steam  alone,  or,  better,  steam  aD<l 
carbonic  acid,  into  the  downcast  from  the  earliest  practicable  moment,  so  as  thereby 
to  diminish,  as  far  as])ossible,  the  chance  of  explosion  during  the  operation  of  closing: 
and  it  should  continue  to  be  ii\jected  after  the  stopping  is  made  till  the  mine  is  C4)iu- 
idetely  filled,  which  can  l>e  known  by  the  air  issuing  from  the  upcast  extinguishing  a 
lighted  lamp,  &4\  It  is  almost  needless  to  add,  that  great  care  should  be  taken,  and 
no  open  lights  :illow<»d  near  the  shaft  when  there  is  any  possibility  of  fire-damp  exit- 
ing in  dangerous  (pinntity.  If  the  mine  does  not  produce  that  gas,  the  immediate  ad- 
iniKsion  of  choke  damp  is  not  so  necessary',  though  it  is  always  desirable  as  checking 
the  spreading  of  the  fire. 

As  the  majority  of  tires  occur  from  explosions  of  fire-damp,  it  follows  that  in  most 
cas(>s  th(>  air  dooi-s,  bratticing,  and  other  divisions  necessary  to  g^ide  the  air  cnmpt 
through  the  mine,  are  destroyed.  16  is  then  difficult  to  ascertain  if  the  carbonic  ic\^ 
has  gone  into  every  part  of  the  mine,  or  whether  a  large  amount  of  air  may  not  yet 
remain  in  the  workings;  this  shcuild  be  carefully  considered  in  deciding  on  the  nieau!< 
to  be  adopted  to  extinguish  the  fire,  and  also  in  fixing  on  the  time  for  reopening  tbe 
pit.    Not  a  few  of  our  fatal  accidents  occurring  from  explosioDB  were  caused  by  re- 
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opening  the  mine  too  soon,  or  before  the  coal  had  time  to  cool  down  below  the  tem- 
l>eratnTe  at  which  it  will  ignite.  In  some  cases^  it  may  even  be  considered  safest  and 
most  economical  to  fill  the  mine  with  water.  This  decision  must  be  taken  only  after 
a  carefnl  consideration  of  the  noeition  of  the  fire,  the  amount  of  wator  needea  to  fill 
the  works  to  the  depth  required,  the  time  necessary  to  pump  in  that  water,  the  nature 
of  the  roof  and  eoal  in  the  worKS,  and  the  effect  which  a  lonser  or  shorter  inundation 
would  have  on  them,  the  facility  lor  getting  the  water  out,  £c.  The  inundation  of  a 
mine  is  always  an  expensive  expedient,  and  should  only  be  adopted  as  a  last  resort ; 
yet  there  are  cases  where  it  is  undoubtedly  the  best  method  to  adopt. .  Each  case  re- 
quires a  special  study,  and  the  method  which  might  be  the  most  suitable  in  one  may 
not  be  adapted  to  another.  The  great  sources  of  expense  in  inundating  a  mine  are  the 
damag^  caused  by  the  water  remaining  for  any  length  of  time  in  the  works  (with  cer- 
tain lands  of  rocks — some  slates  and  fire-clays  especially,)  the  falls  of  roof,  causing 
delay  and  expense,  and  the  delay  and  cost  of  filling  with  and  pumping  out  the  water. 
And  in  coal  subject  to  spontaneous  combustion  it  not  unfirequently  bappens  that  when 
the  water  has  been  pumped  out,  the  wetting  of  the  '^  gob,"  or  "  waste,'^  causes  it  to 
heat,  and  even  to  i^ite,  before  the  ventilation  can  be  fully  re-established,  ^^^^y 
other  means  should  in  general  be  tried  before  inundating  the  mine,  and  the  most  effi- 
cient of  these  various  means  are  the  introduction  of  steam,  carbonic  acid,  (choke-damp,) 
and  after-damp,  which  is  a  mixture  of  nitrogen  and  carbonic  acid.  Steam  is  available 
at  almost  every  mine,  and  is  easily  applied :  it  should  be  carried  in  pipes,  and  dis- 
charged as  near  the  seat  of  the  fire  as  possible,  in  order  to  prevent  its  condensation ; 
it  is  a  very  efficient  extinguishing  agent,  and  from  the  facility  with  which  it  can  be 
employed,  it  is  now  commencing  to  bo  much  used ;  in  many  cases,  a  rubber  hose,  made 
especially  for  a  steam  hose,  is  aU  that  is  required  to  cairy  it  for  several  hundred  feet, 
and  it  will  last  as  long  as  the  occasion  requires  in  most  cases.  The  greatest  disad- 
vantage in  the  use  of  steam  is  its  energetic  action  on  some  rocks,  causing  tiiem  to  dis- 
integrate and  **  fiUlj"  but  where  the  roof  is  such  that  it  is  not  materiaOy  iigured  by 
steam,  this  is  one  ox  the  most  convenient,  and  it  is  always  one  of  the  most  effective  ex- 
tin^^shing  agento  we  can  use.  Its  action  is  limited  to  the  expulsion  of  the  air,  and 
as  it  maintains  a  high  temperature  we  are  generally  obliged  to  inject  water,  in  order 
to  cool  the  rocks  siSSciently  to  allow  the  men  to  work,  and  also  to  prevent  any  possi- 
bility of  reignition.  The  following  example  of  its  application  will  prove  instructive : 
In  1857,  at  the  St^  Mathew  mine,  near  St.  Etienne,  France,  steam  was  injected  after 
the  mine  had  been  on  fire  for  eight  days ;  this  was  continued  for  seventy  hours,  after 
which  cold  water  was  iigected  for  three  days,  in  order  to  cool  the  sides  of  the  shaft, 
galleries.  Sec,  previous  to  descending  into  the  mine.  The  pit  was  then  opened,  and  a 
current  of  air  circulated  while  the  men  went  down.  After  two  days,  however,  the 
mine  again  caught  fire,  and  it  became  again  necessary  to  close  the  pit.  Steam  was 
then  injected  during  twenty-four  hours,  and,  after  an  intermission  of  eighteen  hours, 
cold  water  was  injected  for  twelve  hours.  The  fire  broke  out  a  third  time,  and  steam 
was  admitted  for  eleven  hours,  then  cold  water,  after  which  the  men  were  enabled  to 
enter,  and  extiuffuish  the  fire  completely  by  throwing  water  on  it.  I  believe  the  same 
process  was  employed  at  the  Yellow  Jacket  and  Kentuok  mines,  on  the  Comstock  lode, 
which  were  on  fire  a  few  montlis  ago. 

The  application  of  carbonic  acid  or  choke-damp  and  after-damp  is  more  complicated 
than  that  of  steam,  since  the  materials  for  its  manufacture  are  nut  often  on  hand.  The 
mo8t  usual  method  of  mannfoctunng  carbonic  acid  is  by  means  of  clialk  or  limestone, 
or  any  cheap  carbonate  easily  deconi[K>8ed,  treated  witli  one  of  the  cheaper  acids — as 
sulphuric,  nitric,  or  hydroclilonc.  Tlio  ;;aH  produced  in  this  way  has  the  advantage  of 
possessing  a  low  temperature ;  it  not  only  extinguishes  the  fire  but  t^ends  to  cool  the 
rocks  to  a  point  below  the  temperature  necessary  for  ignition.  Portable  machines, 
known  as  ^'nre  extinguishers,"  are  convenient  means  of  mannfacturing  this  gas  where 
the  quantity  required  is  not  very  great,  and  they  are  to  be  found  everywhere,  at  a 
small  cost,  and  are  always  ready  for  use.  Where  the  quantity  of  gas  required  is  very 
large,  as,  for  example,  in  filling  a  mine,  one  of  the  cheapest  and  most  convenient 
methods  of  producing  it  is  by  the  combustion  of  coke  or  charcoal  in  a  furnace  of  suita- 
ble form,  and,  as  it  was  the  means  adopted  in  the  first  application  of  ''after-damp" 
or  carbonic  acid  to  the  extinguishing  of  fires  in  mines,  we  will  devote  some  space  to 
it,  especially  as  the  credit  of  the  iuveution  is  commonly  misapplied.  The  first  appli- 
cation was  made  by  M.  Jules  Letoret,  in  Belfpimi,  in  the  year  1844.  Five  years 
later  (1849)  we  find  the  same  pfinciple  applied  in  England  by  Gk>Ul8wortliy  Gumey, 
who  takes  credit  himself  for  the  invention,  and  is  even  at  the  present  time  credited 
with  it  by  nearly  all  the  English  engineers.  It  is  scarcely  possible  that  Mr.  Gurney 
could  have  been  ignorant  of  M.  Letoret^s  invention,  for  we  find  him  perfectly 
"  posted"  on  the  application  of  his  steam  jet  in  the  Belgian  mines,  about  the  same 
time. 

On  the  15th  of  February,  1844,  a  fire  occurred  from  an  explosion  of  fire-damp  in  the 
No.  8  ahalt,  Agrappe  colliery,  near  Mens,  in  Belgium ;  the  pit  was  1,171  fe4.'t  deep,  thrive 
veins  at  different  levels  being  worked.    Eftbrts  were  made  to  extinguish  the  tire  by 
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tbroiring  water  on  it;  bnt  it  had  already  made  too  great  pToanu,  tb6  fiwin«it  ei- 
jilosions  of  fire-damp  h.iviag  liccome  very  dangerotis.  It  waa  t£ea  decided  to  nvaim 
ilic  ventilating  cnrrent  in  order  to  prevent  the  fire  from  deatroying  tlie  pnmna.  Jl. 
Jules  Letoret  then  prepared  to  introduce  carbonic  acid  into  tbe  woriUithatgaBbaviiig, 
iiH  we  have  nlivfuly  stated,  the  propertyof  rendering  harmlew  an  exploalTe  miitnra 
i>f  carbureted  hydroseu  and  air,  if  only  added  to  it  in  the  proportioD  of  one-tenth  to 
line-seventh.  Several  esperimeuts  were  made  for  the  mannfiKtiire  and  introdaction  of 
this  gaa — the  first  on  the  ITth  of  Febmary,  1344.  The  effect  of  the  gas  tcs*  to  iedn» 
[he  number  and  violence  of  the  eiplosionH,  but  the  fire  BttU  contiuoed  to  bum  at  tbi: 
I'.iot  of  the  shall ;  the  pit  wos  uot  perfectly  closed  at  the  time.  On  the  23d  of  February 
a.  Letoret  bailt  a  fiimaoe,  intende<l  to  prmluce  carbonic  acid.  In  a  continnoDH  manner, 
from  the  combustion  of  coke ;  the  shaft  v^aa  closed  hermetically,  leavinc  ooly  opeuinz^ 
for  the  introdnction  and  ontlet  of  the  products  of  combustion.  This  apparatus  ii 
sliown  in  the  accompanying  Bgnie,  and  is  of  so  simple  a  constmction  ae  to  reqnire  bal 
little  eiplonation.  The  fur- 
nace was  charged  with  buru- 
ing  coke  and  cbnrcoaJ  to  the 
depth  of  17  iacbee.  that 
depth  being  fonnd  sufflcicat 
to  consume  all  the  osygea 
in  the  air  passing  through 
the  fire,  and  to  produce  car- 
bonic acid  and  nitrogen,  (■ 
greater  depth  of  fire  wit] 
produce  at  the  same  tiroe 
carbonic  oxide;)  nndasthu 
gas  issued  from  the  fnmoM 
at  a  high  temperatnre  the 
roserroir  of  water,  k,  waa 
inserted  thiongh  the  slop- 

£ing,  M  that  the  Roaes  mifjhl 
B  cooled  and  prevent  anf 
chance  of  igniting  the  wood- 
work of  ^  shaf>,  Whu 
the  apparatus  -.as  set  to 
work  on  the  34th  of  Pebm- 
ory,  the  fire  was  visible  a) 
the  foot  of  the  shaft ;  on  the 
'ioth  the  flames  and  explo- 
sions had  ceased;  the  iulro- 
~  dnction  of  "  nfter-dairp"' 
was  then  stopper!,  and  frnb 
air  was  ollow^  to  enter  rbn 
mine ;  bnt  on  deacending  into  the  mine  a  large  Sif  was  discovered,  quite  ml. 
but  with  little  flnmc.  The  work  of  clearing  out  the  galleiy  leading  to  it  was  com- 
menced, in  onler  to  1>o  able  to  throw  water  on  the  fire ;  but  the  barometer  iudicatinic  i 
diminishing  atmospheric  pressure,  the  fear  of  fresh  discharges  of  carbureted  hydmet^n 
induced  tiie  abandonment  of  the  mine,  into  which  carbonic  acid  was  again  introduced. 
On  the  3!;tli,  the  ilame  and  explosions  having  a,^ain  ceased,  fneb  air  was  rcadmittMl, 
uud  on  eiitcdn"  the  mine  water  was  thrown  on  the  fire  by  means  of  fire-engines ;  tim- 
bers were  set,  though  with  difficulty,  on  acconnt  of  the  high  temperature,  andbecauM 
the  rockn,  deconipo8e<l  by  heat,  disintegrated  and  fell  when  water  was  njiplied.  This 
work  was  continu«l  to  the  3d  of  March,  when  the  fire  was  entirely  extiucnisbed  and 
the  rocka  cooled  dowu.  The  roof  had  fallen  to  the  depth  of  SS  feet  Thus  a  fire  which 
had  tlireatened  to  destroy  the  mine,  or  at  least  to  prevent  its  working  'for  months  or 
yenrs,  was  completely  extinguished  in  the  course  of  ten  days. 

The  above  narticulnrK,  taken  from  a  "  Memoire  "  by  M.  Jottrand,  in  the  "  Annalesdn 
Travanx  Publiques  de  Relgiquc,"  though  very  brief,  are  yet  sufficient  to  show  the  man- 
ner of  opemtiug  in  such  cases,  and  to  establish  M.  Letoret's  claim  of  invention  of  Oai 
method  of  eitinguishiug  fires  in  miijee. 

I  shall  now  deHcril>o  Mr.  Gurney's  fnmace  and  manner  of  operating.  The  ftiU  pat- 
ticnlara  are  given  in  a  parliamentary  report  on  accidents  in  coal  mines,  1849. 

The  drawing  on  page  641  shows  the  arrangement  of  the  apparatos.  Theftimace  wu 
four  fcot  sqnnre,  the  ash-pit  air-tight,  and  the  pipe  leading  from  it  thirteen  indiw  in 
iliameter.  This  pii>e  plunged  into  a  tank  of  water,  B.  In  order  to  cool  the  gas  be- 
fore outering  the  mine  the  air  was  drawn  through  the  fire  and  foread  into  the  pit  1>y 
means  of  three  steam  jets,  E  E  E,  working  with  a  preosare  of  from  thJr^  to  fbity 
pounds  of  HteJim  in  the  boilers. 

The  fire  which  called  this  apparatus  into  use  occurred  in  Hm  AatUy  pit,  (390  bet 
deep,)  near  Mfuicheater,  England,  on  the  2d  April,  1IM9.    The  mine  b«ng  Ttny  ficrr. 


Letoret's  Furnace  fur  manufacturing  Aftcr-danip,  IdU. 
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there  ^rere  great  fears  of  an  explosion.  The  engineer  in  charge,  Mr.  Darlington,  vrrotc 
to  Mr.  Gomey — well  known  from  his  application  of  the  steam  jet  to  mine  ventilation— 
to  know  if  there  was  any  means  of  **  drawing  fire-damp  ont  of  a  closed  mine  without 
letting  air  in.''  Mr.  Gumey,  in  his  evidence  before  the  parliamentary  committee  above 
referred  to,  says :  "  An  idea  struck  me,  (from  experiments  I  had  made  in  passing  air 
through  a  closed  vessel  running  through  tbe  fire,  where  I  found  the  whole  of  the  oxygen 
to  be  combined,  and  nothing  going  ont  but  nitrogen  and  carbonic  acid,)  if  we  made  a 
largo  furnace  and  connected  with  the  ash-pit,  penectly  air  tight,  a  cylinder,  and  put  n 
steam  Jet  in  the  cylinder^  we  might  draw  air  through  the  firo  and  drive  nitrogen  into 
the  mine."  Mr.  Gumey  round  that  passing  air  through  a  fire  18  inches  deep  would  con- 
sume the  whole  of  the  oxvgen  of  the  air ;  M.  Letoret  found  17  inches  sumcicnt.  It  is 
evidently  desirable  that  tne  depth  of  the  fire  should  not  much  exceed  that  necessary  tc 
cflect  the  complete  combustion  of  the  oxygen  and  the  formation  of  carbonic  acid ;  for 
when  it  is  increased  a  x>ortion  of  the  carbonic  acid  takes  up  another  equivalent  of  car- 
bon and  forms  carbonic  oxide,  a  gas  which,  though  incapable  of  sustaining  combustion, 
being  itself  combustible,  would  not  act  as  energetically  as  the  carbonic  acid  or  nitrogen 
in  preventing  explosion  or  combustion. 

After  iigecting  this  after-damp  (mixture  of  about  four-fifths  nitrogen  and  one-fifth 
carbonic  acid)  into  the  pit  for  two  hours,  a  little  white  cloud  coming  out  of  the  upcast 
showed  that  the  mine  was  full,  which  fact  was  easily  proved  by  the  gas  coming  out  of 
thopit  extinguishing  burning  tow.  Sec,  The  quantity  of  gas  injected  was  estimated  at 
6,000  cubic  feet  x>er  minute,  and  the  operation  was  continued  for  five  or  six  hours  after 
the  gas  conmienced  to  come  out  of  the  upcast.  The  fire  was  then  drawn  and  fresh  air 
ibrcod  through  the  mine  by  the  same  pits.  After  two  hours  and  twenty  minutes  the 
cloudy  appearance  at  the  upcast  disaj^peared,  and  a  lamp  would  bom  in  the  gas  com- 
ing out.  The  fire  was  found  to  be  extmguished^hough  it  had  been  burning  for  nearly 
two  weeks  before  commencing  this  operation.  The  expense  of  the  apparatus  was  esti- 
mated not  to  exceed  five  to  ten  pounds. 

In  a  fire  which  occurred  about  two  months  later  (June^  1849)  in  the  same  pit,  Mr. 
Darlington  applied  carbonic  acid  made  in  the  wet  way — with  limestone  and  suli>huric 
acid.  The  fire  in  this  case  was  walled  off  and  the  generating  apparatus  placed  in  the 
lower  gallery,  and  a  quarter-inch  steam  Jet  placed  in  a  pipe  inserted  through  the 
stopping  in  a  higher  gallery.  Mr.  Darlington  says :  **  We  commenced  infecting  car- 
bonic acid  through  the  four-inch  pipe  at  2  a.  m.,  and  at  5  a.  m.  the  men  were  at  work." 
Of  conrse  the  fire  was  a  fresh  one.  or  the  rocks  would  not  have  had  time  to  cool  in  that 
time.  The  expense  was  fh>m  £10  to  £15,  or  more  than  that  for  filling  the  entire  mine 
with  after-damp  in  the  previous  case,  where  the  gas  was  made  with  ^*  charcoal,  the 
waste  coal  round  the  pits,  and  a  little  limestone." 
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SECTION  IV.— BREAKING,  CRUSHING,  AND  GRIND- 

ING  ORES. 


CHAPTER  LXXVIII. 

BREAKING   AND    CRUSHING. 

Ores  which  reach  the  surface  in  large  solid  blocks  require  to  be  broken 
iuto  firagmeuts  that  cau  be  easily  handled  before  they  can  be  placed  in 
machines  for  reducing  them  to  still  smaller  fragments,  or  to  powder. 

The  sledge  is  the  simplest  and  most  common  tool  for  this  purpose ; 
and  it  is  followed  by  spalling  hammers,  until  none  of  the  fragments 
are  much  larger  than  the  fist.  Until  within  a  few  years  this  was  the 
common  and  only  way  of  breaking  up  ore  into  sizes  suitable  to  be  fed 
into  the  mortars  of  stamp-batteries,  and  it  is  still  used  where  only  small 
quantities  are  to  be  broken,  and  the  extent  of  the  operations  do  not 
justify  the  Expense  of  obtaining  suitable  machines  for  the  purpose. 

HEAVY  STAMPS. 

The  first  attempts  upon  the  Pacific  coast  to  substitute  machine  for 
hand  labor  in  spalling  ore  were  in  the  direction  of  stamps  of  unusual 
weight,  rjiised  by  cams  to  a  height  of  four  feet,  and  allowed  to  drop  upon 
the  mass  of  rock  to  be  broken.  Stamps  of  this  kind,  either  single  or 
two  in  a  battery,  were  placed  at  the  superb  mills  erected  near  Aurora, 
at  the  Real  del  Monte,  and  at  the  Antelope.  They  weighed  2,000  pounds 
each.  There  were  no  mortars,  but  a  solid  bed  or  anvil  was  surrounded 
with  massive  grates,  made  of  bar  iron,  through  which  the  fragments 
could  drop.  Masses  of  ore,  from  one  to  two  feet  in  diameter,  could  be 
rolled  in  and  subjected  to  a  succession  of  blows.  The  two  heads  could 
break  up  about  two  tons  an  hour,  but  with  an  enormous  expenditure  of 
IK)wer,  as  is  evident  when  we  consider  that  for  each  blow  a  ton  weight 
of  stamp  was  to  bo  raised  four  feet,  and  also  that  the  smaller  the  mass 
to  be  broken  the  greater  was  the  force  of  the  blow.  Thus  when  a  mass 
of  quartz,  say  six  inches  in  height,  lay  upon  the  anvil,  the  stamp  fell  upon 
it  from  a  height  of  three  feet  six  inches ;  but  when  a  block  two  feet 
high,  which  needed  a  much  harder  blow,  was  upon  the  anvil,  the  stamp 
fell  only  two  feet.  Similar  stamps  were  in  use  at  Washoe  and  at  Vir- 
ginia, but  were  soon  abandoned  because  of  their  manifest  defects  and 
cost. 

BLAKE'S  ROCK  BREAKER. 

The  machine  for  breaking  up  rock  now  most  in  use  is  the  invention, 
of  Mr.  Eli  Whitney  Blake,  of  New  Haven,  Connecticut,  and  is  gener- 
ally known  as  Blake's  Kock  Breaker.  It  was  designed  at  first  to  break 
up  trap-rock  into  fragments  for  macadamizing  roads.  Its  value  for 
breaking  ores  into  sizes  suitable  for  feeding  to  stamps  or  jigs  was  quickly 
seen,  and  in  1861  it  was  introduced  into  California.  Its  first  operation 
in  the  mines  was  at  the  Benton  Mills  upon  the  Merced  Eiver.    The  ore 
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delivered  there  from  the  Pine-tree  vein  is  Dot«d  for  its  hardness  and  nms- 
Bive  character,  and  it  required  the  constant  labor  of  thirty  Chinamen  to 
Bpall  enough  to  keep  the  stamps  supplied.  The  same  and  a  greater 
amount  of  work^as  better  performed  by  the  machine  in  a  few  hours, 
and  effected  a  saving  of  seventy-five  dollars  a  day,  when  aafflcient  rock 
was  furnished  to  keep  the  machine  running.  From  that  time  ithai: 
been  extensively  used,  and  is  recognized  as  an  indispensable  a<yaiict  to 
every  well-appointed  stamp  mill. 

The  general  construction  of  this  machine  has  been  rendered  &miliar 
by  numerous  figures  and  publications  in  the  United  States  and  in 
Europe.  It  consistfi,  essentially,  of  a  strong  iron  &ame,  supporting  up- 
right couvergent  iron  jaws,  actuated  by  a  revolving  shaft.  Tbe  stones 
or  masj^s  of  ore'to  be  broken  are  dropped  between  these  jaws,  and  a 
short  reciprocatiug  or  vibratory  motion  beiug  given  to  one  or  ooth  of 
them,  the  stones  are  crushed,  and  drop  lower  and  lower  in  the  converg- 
ing or  wedge-shaped  space,  until  they  are  sufficiently  broken  to  drop  out 
at  the  bottom.  The  size  of  the  broken  fragments  may  be  regulated  br 
increasing  or  diminishing  the  size  of  this  opening  between  the  jaws. 
Bnt  the  construction  and  operation  of  tbe  machine  will  be  mode  more 
clear  by  the  inspection  of  the  annexed  figure,  accompanied  by  a  descrip^  , 
tion  in  detail  of  the  various  parts. 

This  figure  is  a  sectioual  side  view  or  elevation  of  the  machine,  rep- 
resenting the  parts  in  place  as  they  would  be  presented  to  view  by 
remo\'ing  one  side  of  the  frame.  The  parts  of  this  figure  which  arp 
shaded  by  diagonal  lines  are  sections  of  those  parts  of  the  frame  which 
connect  its  two  sides,  and  which  are  supposed  to  be  cut  asunder  in 
order  to  remove  one  side  aad  present  the  other  parts  to  view.  Tbi' 
dotted  circle  I>  is  a  section  of  the  fly-wheel  shaft ;  and  the  circle  F, 
is  a  sectioQ  of  the  crank.  F  is  a  pitman  or  connectiug  rod,  which  coo 
nects  the  crauk  with  the  lever  G.    This  lever  has  its  falcmm  on  thi- 


Blake's  Bock  Breaker — Bectlon. 

frame  at  H.  A  vertical  pifece,  I,  stands  upon  the  lever,  a^inst  the  toi> 
of  which  piece  the  toggles  J  J  have  their  bearings,  forming  an  elbov 
or  toggle-joint.    K  is  the  fixed  jaw  ag^nst  which  £he  stones  aro  orushed. 
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This  is  bedded  in  zinc  against  the  end  of  the  frame,  and  held  back  to  its 
place  by  cheeks,  L,  that  fit  in  recesses  in  the  interior  of  the  frame  on 
each  side.  M  is  the  movable  jaw.  This  is  supported  by  the  round  bar 
of  iron  N,  which  passes  freely  through  it  and  forms,  the  pivot  upon 
which  it  vibrates*  O  is  a  spring  of  India-rubber,  which  is  compressed 
by  the  forward  movement  of  the  jaw  and  aids  its  return. 

Every  revolution  of  the  crank  causes  the  lower  end  of  the  movable 
jaw  to  advance  toward  the  fixed  jaw  about  one-fourth  of  an  inch  and 
return.  Hence,  if  a  stone  be  dropped  in  between  the  convergent  faces 
of  the  jaws,  it  will  be  broken  by  the  next  succeeding  bite ;  the  resulting 
fragments  will  then  fall  lower  down  and  be  broken  again,  and  so  on 
until  they  are  made  small  enough  to  pass  out  at  the  bottom.  The  readi- 
ness with  which  the  hardest  stones  yield  at  once  to  the  influence  of  this 
gentle  and  quiet  piovement,  and  break  down  into  small  firagments,  sur- 
prises and  astonishes  eveiy  one  who  witnesses  the  operation  of  the 
machine. 

It  will  be  seen  that  the  distance  between  the  jaws  at  the  bottom  limits 
the  size  of  the  fragments.  This  distance,  and  consequently  the  size 
of  the  fragments,  may  be  regulated  at  pleasure.  A  variation  to  the  ex- 
tent of  five-eighths  of  an  inch  may  be  made  by  turning  the  screw-nut  P, 
which  raises  or  lowers  the  wedge  Q,  and  moves  the  toggle-block  B  for- 
ward or  back.  Further  \'ariations  may  be  made  by  substituting  for  tiie 
toggles  J  J,  or  either  of  them,  others  that  are  longer  or  shorter :  extra 
toggles  of  different  lengths  being  furnished  for  this  purpose. 

Machines  are  made  of  various  sizes.  Each  size  will  break  any  stone, 
one  end  of  which  can  be  entered  into  the  opening  between  the  jaws  at 
the  top.  The  size  of  the  machine  is  designated  by  the  size  of  this  open- 
ing; thus,  if  the  width  of  the  jaws  be  15  inches,  and  the  distance  be- 
tween them  at  the  top  9  inches,  the  size  is  called  15  by  9. 

The  product  of  these  machines  per  hour,  in  cubic  yards  of  fragments, 
will  vary  considerably  with  the  character  of  the  stone  broken.  Stone 
that  is  brittle,  like  quartz,  granite,  and  most  kinds  of  sandstone,  will 
pass  through  more  rapidly  than  that  which  is  more  tough.  The  kind 
of  stone  being  the  same,  the  product  per  hour  will  be  in  proportion  to 
the  width  of  the  jaws,  the  distance  between  them  at  the  bottom^  and  the 
speed.  The  proper  speed  is  about  180  revolutions  per  minute ;  and  to 
make  good  road  metal  from  hard,  compact  stone,  or  to  prepare  ores  for 
stamps,  the  jaws  should  be  set  from  IJ  to  1^  inches  apart  at  the  bottom. 
For  softer  and  for  granular  stones  they  may  be  set  wider. 

The  following  table  shows  the  several  sizes  of  machines  commonly 
made,  the  product  per  hour  of  broken  stuff  froin  the  hardest  materials, 
when  run  with  a  speed  of  180 ;  the  power  required  to  perform  this  duty ; 
the  whole  weight  of  each  size  in  round  numbei*s,  and  the  weight  of  the 
heaviest  piece  when  separated  for  transportation. 


Sise. 

1 

Product  per 
hoar. 

Power  required. 

Total  weight. 

Weight  of  frame 
and  parts  at- 
tached. 

10  hy  6 
10  hy  7 

15  by  5 

16  by  7 
15  by  9 

4  cnbic  yards. 
4  cubic  yards. 
6  cubic  yards. 
6  cubic  yards. 
6  cubic  yards. 

6  borse. 
6  horse. 
9  horse. 
9  horse. 
9  horse. 

6,600  pounds. 

7,600  x>ouuds. 

9,100  pounds. 
10,200  pounds. 
11,600  pounds. 

3,200  pounds. 
4,100  pounds. 
4,700  x>onnds. 
5,600  x>ouud8. 
6,800  pounds. 
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Tbe  wbolfi  length  of  tbe  macliiDes  to  the  back-side  of  the  fly-wbeeh  is 
irom  3  to  8}  feet ;  height  to  top  of  fly-wheels,  5  feet ;  width,  tlma  4  to 
Sfeet 

Tbe  machlDO  may  be  driven  by  any  power  lees  than  that  given  in  tbe 
table,  yielding  a  product  per  hoar  smaller  in  tbe  same  proportion. 

Either  of  the  sizes  mentioned  will  break  quartz  enoogh  iu  a  few  boan 
to  feed  a  forty-stamp  mill  for  one  day.  A  machine  of  less  capacity  would 
of  course  have  a  smaller  mouth  aud  would  uot  take  large  stones.  It  is 
usual  therefore  for  mill-meu  to  use  the  largest  mouthed  machine,  and  to 
run  it  a  few  hours  eaeh  day.  The  rough  quartz  iu  blocks  na  it  comes 
from  the  mine  being  ready  on  the  platform  near  the  mouth  of  the  breaker, 
two  men  can  feed  it  into  the  machine  aud  break  it  up  at  the  rate  of  five 
to  tea  tous  per  hour,  according  to  the  size  of  the  machine. 

Breakers  have  been  made  larger  tlian  any  of  the  above  for  breaking 
very  large  blocks  of  ore.  They  are  in  use  at  Lake  Superior,  where  they 
take  in  masses  of  ore  eighteen  inches  in  diameter  by  tweuty-four  iu 
length,  and  crush  them  without  difficulty.  The  fragments  fimn  these 
large  breakers  are  received  by  two  or  three  of  the  machines  of  the  ordi- 
nary sizes  aud  are  broken  again,  so  that  the  pieces  will  alt  pnas  through  » 
two-inch  ring.  Tbe  metallic  copper  is  readily  picked  out  by  hand  from  < 
this  broken  ore.  These  large  machines  would  be  usefiil  at  many  mines 
iu  California  and  Nevada,  aud  would  permit  sledging  to  be  dispeuKd 
with.  The  machine  is  made  without  the  lever,  and  works  very  slowly, 
but  without  loss  of  power;  since,  when  it  is  not  crushing,  the  onlyitower 
consumed  is  that  required  to  overcome  the  friction,  whereaa  wiUi  the 
heavy  stamps,  as  we  have  seen,  the  greatest  expenditure  of  power  is 
when  the  least  work  is  performed. 

There  are  some  modifications  of  the  constmction  of  tbia  machine  u 
here  described.    In  England  and  France  they  are  commonly  made  with-  ■ 
out  the  lever,  the  eccentric  shaft  being  mounted  on  the  top  of  the  fratD» 
directly  over  the  toggles.    A  pitman  connects  the  eocentrio  shaft  nitli 


Blake's  Rock  Breaker,  withont  tbe  lever. 
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these  toggles,  and  thns  produces  the  oscillating  motion  of  the  jaw. 
This  constmctiou  is  shown  by  a  sectional  view  as  before,  one-half  of  the 
firame  being  supposed  to  be  removed.  One  only  of  the  fly-wheels  is 
represented.  This  is  the  form  of  the  machine  exhibited  at  the  Paris 
Exhibition  by  the  manufacturers  under  the  patent  in  France.  The 
mouth  of  this  machine  is  expanded,  hopper-Uke,  so  as  to  be  more  con- 
venient for  the  reception  of  the  masses  to  be  broken.  This  may  be  a 
desirable  addition  in  some  cases^  where  comparatively  small  stuff  is  to 
be  broken  and  is  to  be  shoveled  m  from  a  floor  lower  than  the  mouth  of 
the  machine;  but  when  the  mouth  is  placed,  as  it  should  be,  on  a  level 
with  the  floor  of  the  dump  pile,  the  hopper  is  not  required. 

The  rock  breaker  may  be  successfully  used  instead  of  stamps  to  obtain 
either  coarse  or  fine  fragments  suited  to  concentration.    It  has  been 
attempted  to  increase  the  fineness  of  the  product  of  the  machine  by 
placing  an  ^^  obturator"  or  obstruction,  such  as  a  triangular  bar  of  iron, 
under  the  outlet  between  the  jaws,  arranging  it  so  that  it  can  be  raised 
or  lowered  by  means  of  screws,  in  order  to  diminish  or  increase  the  size 
of  the  outlet  for  the  delivery  of  the  crushed  stuff.    The  effect  of  this 
obstruction  is  to  retain  the  stuff  between  the  jaws  until  it  is  so  much 
f  broken  and  comminuted  that  it  will  sift  through  the  narrow  slits  left  on 
each  side  of  the  bar.    This  method  of  operating  may  be  successful  with 
some  materials  but  involves  a  considerable  expenditure  of  power.    It  is 
also  attended  with  some  danger  to  the  machine,  since  with  materials 
that  are  easily  impacted  to  a  hard  mass,  the  entire  space  between  Ihe 
jaws  may  become  so  tightly  filled  that  some  part  of  the  machine  must 
give  way.    The  massive  frame  of  a  machine  in  California  was  broken 
asunder  in  this  manner,  simply  by  permitting  the  outlet  between  the 
jaw8  to  become  closed  by  the  accumulation  of  a  heap  of  broken  stuff 
below  it.    Obturators  have  been  tried ;  but  the  discharge  from  the  ma- 
chines  is  rendered  so  slow  by  them  that  they  have  been  discarded  as  not 
practically  valuable.    A  better  way  to  accomplish  the  object  is  to  first 
break  the  ores  in  an  ordinary  machine  and  then  pass  the  fragments 
through  a  machine  with  a  mouth  10  by  2  inches,  the  jaws  of  which  move 
only  about  one-eighth  of  an  inch  and  make  600  bites  in  a  minute.    Ma- 
chines of  this  kind  have  been  successfully  used  in  preparing  ores  for 

Jigs- 

At  the  Churprinz  mine.  Freiberg,  Saxony,  two  rock  breakers  are  used 

to  prepare  the  lead  ores  lor  the  various  concentrating  machines.  One 
breaker  takes  the  rough  ore  as  it  comes  from  the  mine  and  breaks  it  up 
into  coarse  fragments ;  these  pass  to  a  second  breaker  with  the  jaws  set 
nearer  together,  so  as  to  make  fragments  small  enough  for  jigging.  The 
finer  portions  of  the  first  product  are  separated  from  the  coarse  by 
means  of  revolving  screens. 

The  fragments  of  ores  produced  by  rock  bre<ikers  are  better  adapted 
in  size  and  shape  to  the  operation  of  concentration  by  jigging  than  the 
fragments  made  by  rollers  and  stamps.  When  set  coarse,  for  breaking 
quartz  to  be  fed  to  stamps,  the  product  consists  of  masses  which  do  not 
exceed  a  certain  size,  and  this  permits  a  uniformity  in  the  action  of  the 
stamps  which  cannot  be  obtained  upon  quartz  broken  up  by  hand,  since 
in  the  latter  case  there  is  great  irregularity  in  the  size  of  the  masses, 
and,  as  a  general  rule^  the  hardest  and  toughest  are  the  largest.  With  self- 
feeding  batteries,  it  is  very  important  that  the  ore  should  be  uniformly 
broken,  and  machine-broken  rock  is  especially  well  adapted  to  automatic 
feeding.  When  the  masses  fed  into  batteries  do  not  exceed  a  certain 
size,  the  wear  and  tear  of  grates  is  less  than  when  the  size  is  irregular. 
It  is  easy  idso  with  breakers  to  reduce  the  whole  quantity  of  the  ore  to 
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be  stamped  to  fragments  very  much  smaller  than  can  be  obtained  bj 
hand-breaking,  unless  by  an  expenditure  of  time  &r  beyond  what  thie 
economy  of  the  breaking  will  permit.  Quartz  thus  reduced  greatly  in- 
creases the  product  of  a  stamp-battery;  the  stamps  have  a  greater  and 
more  effective  blow,  and  mill-men  often  report  that  they  can  work  from 
twenty  to  twenty-five  per  cent,  more  quartz  with  a  breaker  than  with- 
out it,  the  battery  being  the  same. 

The  jaws  of  the  breaker  are  the  only  parts  subjected  to  rapid  wear, 
and  in  California  and  Nevada  it  is  usual  to  provide  the  movable  jair 
with  movable  faces  of  hard  white  iron.  These  are  made  about  four 
inches  thick,  and  in  such  a  form  that  they  can  be  turned  over  or  end  for 
end,  until  they  are  too  much  worn  to  be  longer  used.  They  are  secured 
to  the  jaw  by  means  of  conical  bolts,  and  b^ded  in  zinc  or  refuse  type- 
metal,  in  order  to  have  an  equal  and  solid  bearing.  The  forward  or 
fixed  jaw  can  also  be  reversed  in  its  bed^  and  is  held  back  to  its  place  by 
wedge-shaped  cheeks  on  each  side.  It  is  usual  to  make  both  jaws  with 
vertical  coarse  corrugations  or  furrows,  so  that  the  ridges  of  one  jaw  are 
opposed  to  the  depressions  on  the  other,  thus  giving  a  zig-zag  form  to 
the  aperture  at  the  bottom.  This  tends  to  prevent  long  and  thin  pieces 
from  slipping  through  without  being  broken :  but  it  is  not  otherwise 
essential  to  the  satisfactory  operation  of  the  machine,  and  plain  jaws 
are  frequently  used. 

CBUSniNG  BY  BOLLEBS. 


Before  the  introduction  of  rock  breakers,  the  most  common  method  of 
crushing  was  by  strong  iron  rollers,  revolving  slowly  in  close  contact  or 
pressed  together  by  .powerful  weighted  levers.  The  stuff  was  allowed  to 
drop  from  a  hopper  between  the  rollers,  and  motion  having  been  given  to 
one  by  means  of  steam  or  water  power  the  other  roller  was  carri^ 
around  by  friction.  This  form  of  crusher  is  generally  known  as  the 
Cornish  crusher  or  rolls,  and  is  much  used  at  the  metalliferous  mines  in 
Cornwall  and  elsewhere  abroad.  One  was  erected  at  the  Keystone 
copper  mine  in  Calaveras  County,  California,  a  few  years  ago  for  cniBh- 
ing  copper  ore  preparatory  to  jigging. 

The  figure  annexed  will  serve  to  give  an  idea  of  the  general  form  of 
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construction  of  the  Cornish  crusher.  The  rolls  are  supported  by  very 
strong  bearings,  in  a  frame  strengthened  by  wroughtriron  bolts.  In  the 
construction  here  shown,  the  rollers  are  kept  in  contoct  by  India-rubber 
springs,  or  buffers,  of  great  elastic  force,  one  on  each  side  of  the  ttmt 
Each  buffer  is  compost  of  six  rubber  disksL  one  inch  tiiidk,  sepaitied 
by  a  disk  of  iron  one-quarter  of  an  inch  thick.  The  necessary  initiil 
pressure  is  obtained  by  means  of  two  strongly-made  screws  in  the  axe* 
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of  the  baffers ;  and  by  screwing  up  or  unscrewing  the  nuts  on  these 
screws  the  pressure  may  be  increased  or  diminished,  according  to  the 
necessities  of  the  case.  It  is  evident  that  it  would  not  answer  to  rigidly 
fosten  the  rolls  in  contact.  The  accidental  dropping  of  a  steel  tool, 
such  as  a  drill  or  a  hammer-head,  between  them  woidd  break  the  ma- 
chine ;  and,  moreover,  they  would  not  crush  as  fast  and  well  without  a 
certain  amount  of  yielding  to  the  materials  carried  through  between 
thenL  But  the  use  of  rubber  springs  is  a  novel  way  of  giving  the 
necessary  resistance.  It  is  usually  accomplished  by  means  of  weighted 
levers,  the  short  arms  of  which  being  bent  downward  press  upon  a 
cylindrical  bar  or  tbllower,  which  bears  directly  upon  the  back  of  one 
of  the  bearing  blocks  of  the  roll ;  or,  what  amounts  to  the  same  thing, 
the  lever  is  made,  by  means  of  rods,  to  draw  the  bearing  of  one  roll 
toward  the  other,  thus  keeping  the  surfaces  of  the  rolls  in  contact.  The 
amount  of  the  pressure  is  determined  by  the  extent  to  which  the  lever 
is  weighted.  This  is  the  usual  Cornish  method ;  that  by  springs  of  rub- 
ber has  been  tried  in  Germany.  The  great  advantages  of  springs  are. 
that  the  machine  occupies  less  space  than  when  fitted  with  levers,  ana 
that  the  resistance  or  crushing  pressure  increases  with  the  degree  of 
separation  of  the  rolls,  whereas  with  the  weighted  levers  the  pressure 
is  constant. 

In  practice  it  is  found  that  the  product  of  rolls  geared  together  is 
greater  than  when  one  is  carried  around  merely  by  the  friction  of  the 
stuff  crushed.  It  is  also  usual  to  have  three  or  more  rolls  where'tho 
crushing  is  wholly  done  by  rolling.  The  upper  pair  are  set  so  as  to  take 
in  large  masses ;  and  to  increa^  the  hold  of  the  surface  of  the  rollers 
QIK)n  the  masses  they  are  made  fluted.  The  fragments  falling  from  this 
flirst  pair  of  rolls  are  divided  between  two  pairs  set  below  and  pressed 
closely  together. 

*  The  diameter  of  crushing  rolls  varies  from  14  inches  to  34  inches,  (27 
inches  is  a  common  diameter,)  and  the  length  or  breadth  of  face  from 
12  inches  to  22  inches.  The  rolls  at  the  mine  of  Devon  Great  Consols 
in  Cornwall  are  very  large,  having  34  inches  diameter^  and  22  inches 
face,  and  a  pressing  force  on  the  rolls  of  458  hundred- weight,  revolving 
seven  times  per  minute,  and  crushing  65  tons  in  10  hours,  at  a  cost  of 
ij  ]>ence  per  ton. 

The  annexed  tabular  statement  of  dimensions  of  rollers  at  various 
nines  will  give  further  details.* 


*  Extracted  from  Hunt's  edition  of  Ure's  Dictionary . 
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WEAIl  OF  BOLLS. 

Tho  surface  of  rollers  soon  becomes  mucli  worn;  ami  wJicn  made  of 
chilled  iron,  the  irregularity  of  the  chilling  is  soon  made  manifest  bv 
the  uuciiiial  wearing  away,  the  soft  parts  being  hollowed  out,  while  th* 
harder  remain  in  ridges  or  irregiilai'  bulges.  It  is  th«^reforc  fonnd 
preferable  t«  use  nniiiiary  hard  pig  iron,  or  a  mi.^ture  of  hard  white  iron, 
similar  to  that  used  for  the  die.s  and  shoes  of  stamps.  The  rolls  are  also 
made  with  an  outer  casing  or  shell,  a  short,  hollow  cylinder,  that  can  be 
slipped  upon  the  axis  or  core  of  the  roll,  and  removed  when  too  mnch 
worn.  Tliis  is  usually  cast  so  as  to  make  a  firm  lock-joint  niwu  the  cow, 
or  it  is  keyed  by  means  of  two  or  three  keys  or  wedges  slipped  into 
rrce-isea  extx^nding  through  from  one  side  to  the  other  at  the  line  of 
iiiiictiou,  une-balf  of  the  hole  being  iu  the  core  and  tho  other  half  in 
the  shell. 

The  annexed  figure  shows  a  method  of  securing  the  facing  upon  rolls 
by  tapering  keys.*  The  outer  cylinder  CC  can  be  slipped  <^' and  on 
the  central  conical  cybiiders  without  difficulty,  and  is  secured  in  its  place 
by  sis  tapering  or  wedge  like  keys,  K  K,  placed  at  equal  distances  arouEd 
the  axis,  and  firinly  held  by  the  strong  nuts  at  one  side.  This  drawing 
is  one-ninth  full  size.  Tlie  loll  lias  14  inches  diameter  aud  0  inches 
face.  In  all  cmsliing  machines  of  this  description  a  large  amount  of  | 
tho  stuff  must  necessarily  be  passed  through  between  the  itilla  sevenl 
times;  for  it  is  evident  that  when  a  hard  lump  of  ore  passes  tbrougli 
*  This  Tignre  is  token  froni  the  Jubrbuch  fur  dcu  Bcrg-und-UUttoD-Hnnn,  1867.  Tat  it 
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and  aeparateB  the  rollers  more  than  in  nsaal,  a  considerable  qiiantity  of 

Btuflf  drops  through  without  being  acted  on.    The  result  is  the  s 

n-beu  tfaerollersarefed  toorap- 

idlj;    tbey  are   kept  asunder 

most   of  the  time,   and   much 

coarse  and  uncroBbed  material 

passes  throngh. 

The  cnidied  product  is  al- 
ways received  n|M)n  gratintrs  or 
a  revolving  screen,  by  which 
all  the  fine  or  safDciently  bro- 
ken tmrtioDs  are  sifted  ont. 
The  coarse  fra^:ment8  which  re- 
rtnire  to  be  again  crashed  are 
dro])ped  into  a  raft-whee),  or 
elevator,  by  ^Yhich  they  are  car-  Hollcr-Freiberg,  Sasony. 

ned  to  the  upper  floor  or  plat-  '^ 

form  and  thrown  out,  reaOy  to  be  shoveled  into  the  hopper  again. 
This  ratt-wheel  is  asnally  li>  feet  in  diameter,  and  resembles  a  water- 
wheel,  but  is  made  with  the  buckets  tarued  inward.  This  forms  a  succes- 
sion of  box-like  cavities,  from  which  the  ore  falls  out  when,  by  the 
revolution  of  the  wheel,  they  are  carried  to  the  top  and  inverted. 

Rollers  are  usually  driven  by  strong  gearing,  but  at  the  Exposition  in 
ISGT  a  act  of  rolls  exhibited  by  Messrs.  Huet  &  Geyler  were  driven  by 
a  belt,  as  is  also  a  machine  at  Freiberg,  in  Saxony.  M.  Huet  mentions 
rolls  with  as  great  a  diameter  as  1".  20;  but  the  rollers  in  m:icliiues  of 
their  construction,  driven  by  a  belt  npon  a  shaft  carrying  at  the  oppo- 
site end  a  small  pinion,  working  into  a  large  spar-wheel  upon  the  end 
of  the  shaft  of  one  of  tile  rollers,  did  not  exceed  0'°.09  in  diameter. 

The  hoppers  of  rollers  tor  crushing  large  quantities  of  stuff  are  usually 
made  large  enough  to  hold  a  ton. 

lundgben's  pultbeizino  bakeels. 

An  apparatus  for  fine  crushing  by  means  of  rolling  in  a  cylinder  with 
a  givat  number  of  small  balls  of  hardened  iron,  was  erected  and  used 
for  a  time  at  the  Benton  Mills,  upon  the  Itlerccd  Bivcr,  but  was  finally 
abandoned.  The  cylinder  or  barrel  used  was  made  of  boiler  iron,  lined 
ou  the  inside  with  shoes  of  hard  iron,  one  inch  thick.  Its  length  was 
three  feet  and  diameter  five  tieet.  The  material,  consisting  of  the  bat- 
tery sands,  was  screened  and  introduce<1  in  charges  of  650  pounds. 
Some  2,000  pounds  of  chilled  iron  bullets,  half  an  inch  in  diameter,  were 
then  added,  and  the  whole  made  to  revolve  on  its  axis  slowly,  about  26 
revolutions  in  a  minute,  for  one  and  a  quarter  hours,  at  the  end  of 
which  time  the  sand  was  reduced  to  a  fine  powder.  The  wear  upon  the 
balls  is  said  to  be  very  slight. 

CBUSHING  BY  PERCITSSION — CErfTRIPUGAL  CBUSHEBS. 

For  crushing  minerals  and  other  hard  substances  by  projection  from  a 
revolving  wheel  or  disk,  an  apparatus  was  devised  and  operated  for  a 
time  by  Messrs.  Whclpley  &  8torer,  in  Boston,  Massachusetts.  To  the 
part  for  eoarae  crushing  they  gave  the  name  of  whirlikg  table.  This  is 
a  saucer-shaped  mass  of  metal,  three  and  a  half  feet  in  diameter,  weigh- 
ing 800  or  1,200  pounds,  and  revolved  horizontally  with  great  velocity, 
as  great  as  1,025  times  per  minute.    This  tAble  or  disk  forms  the  hot- 
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torn  of  a  circular  cast-iron  stationary  tnb,  eighteen  inches  deep,  the 
sides  of  which  are  perforated  so  as  to  allow  small  fragments  to  pass  cat. 
The  table  is  so  supported  upon  a  vertical  shaft,  with  a  steel  pivot  restiug 
in  a  cup  of  oil^  that  it  revolves  with  but  little  friction,  and  the  high  ve- 
locity of  rotation  is  maintained  with  but  little  expenditure  of  power. 
When  any  hard  substance,  such  as  a  mass  of  quartz,  is  thrown  into  the 
cavity  during  the  rapid  rotation  of  the  table,  it  is  at  once  forcibly  thrown 
outward  against  the  grates,  and,  falling  backward  in  fragments,  these 
are  in  turn  thrown  rapidly  outward  again  by  the  centrifagal  force,  and 
the  operation  is  repeated  until  the  fragments  are  small  enough  to  psiS8 
through  the  perforations  and  escape  to  an  outer  chamber.  K  these  per- 
forations are  half  an  inch  in  diameter,  the  fragments  of  the  quartz  will 
be  like  small  gravel  mixed  with  sand.  It  is  claimed  that  one  of  these 
tiibles  will  reduce  more  than  200  tons  of  ordinary  quartz  in  pieces  from 
three  or  four  inches  in  diameter  to  the  size  of  coarse  gravel  in  twenty- 
four  hours.  The  inventors  allow,  in  practice,  an  average  of  ten-horse 
power  for  the  full  working  of  one  of  these  tables,  and  they  rate  the  ex- 
penditure of  power  at  about  one  and  a  half-horse  power  'per  hour  for 
each  ton  of  quartz.  To  obtain  this  result  the  velocity  of  the  table  must 
exceed  1,000  revolutions  per  minute.  Blocks  of  hard  white  iron,  such 
as  Franklinito,  are  bolted  upon  the  outer  edge  and  face  of  the  table. 
These,  at  high  velocities  of  rotation,  first  strike  the  mass  to  be  broken 
and  splinter  it  before  it  reaches  and  wears  the  surface.  With  low  ve- 
locities the  machine  is  rapidly  worn  and  injured,  by  the  dragging  of  the 
stone  over  its  surface.  With  the  higher  velocities  only  the  edges  of  the 
hammers  or  iron  blocks  arc  worn,  and  these  blocks  last  a  much  longer 
time  in  proportion  to  the  amount  of  work  done.  The  balance  of  this 
revolving  table  is  regulated  by  bolting  pieces  of  iron  to  its  under  side. 
This  machine  is  not  intended  to  be  u^  as  apulverizeK,  bat  rather  as  a 
bre<aker,  taking  stuff  three  to  six  inches  in  diameter  and  reducing  it  to 
the  condition  of  mixed  sand  and  gravel,  with  a  small  percentage  of 
dust.  For  carrying  the  reduction  still  further  and  gaining  a  product  as 
fine  as  dust,  another  form  of  centrifugal  apparatus,  called  the  pulver- 
izer, is  used. 

The  pulverizer,  as  described  by  the  same  inventors,  consists  of  foor 
parts  or  elements:  1.  An  automatic  feeding-mill,  whicn  famishes  a  reg- 
ular and  constant  supply  of  the  material  to  be  pulverized.  2.  An  iron 
drum  or  cylinder,  containing  an  air- wheel,  which  converts  the  sand  or 
gravel  into  dust,  chiefly  by  the  action  of  the  particles  upon  themselves 
in  the  rotary  currents  of  air  created  by  the  wheel.  The  material  can  be 
retained  in  the  cylinder  until  it  is  completely  reduced.  3.  A  fan-blower, 
by  which  the  dust  is  drawn  from  the  pulverizing  dram  as  fieist  as  it  is 
generated.  4.  The  dust  so  drawn  off  is  received  and  collected  in  a 
chamber  or  series  of  chambers. 

The  pulverizing  cylinders,  in  use  for  two  years  or  more,  chiefly  in 
crushing  bones,  were  forty-two  inches  in  diameter  and  eighteen  indies 
in  breadth.  They  had  twenty-four  paddles  or  arms  of  hard  white  iron, 
six  inches  long  by  three  and  a  half  in  breadth.  The  revolation  was  in 
a  vertical  plane.  It  was  found  by  experience  that  ttte  proper  velocity 
for  economical  results  was  about  1,025  turns  in  a  minnte.  **This  will  re- 
quire fifteen  horse-power  to  produce  1,500  pounds  of  quartz  powder, 
four-fifths  of  which  should  pass  through  a  sieve  of  one  hondred  threads 
to  the  linear  inch.''  The  inventors  further  state  thskt  a  very  fiur  esti- 
mate of  production  allows  one  hundred  x>oand8  per  hour  of  average  dust 
to  the  horse  power. 

Efforts  have  been  made  in  California  to  peifeet  a  Ibna  of  zotaiy 
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3ni8her  for  dry  crashing,  and  the  mining  pnblic  is  indebted  chiefly  to 
Mr.  Moore,  of  the  Yalcan  Foundry,  for  persistent  efforts  to  solve  the 
problem  of  a  cheap  and  durable  machine  for  dry  crushing  upon  this 
principle.  Much  money  was  expended,  and  for  a  time  it  seemed  as  if 
mccess  had  been  attained,  but  the  practical  difficulties  inherent  in  this 
method  proved  insurmountable  and  the  efforts  to  perfect  the  apparatus 
ceased.  One  of  the  chief  difficulties  was  found  to  be  the  excessive  vi- 
iiration  of  the  revolving  disk  at  the  required  high  velocity,  the  result  of 
inequal  wearing.  The  details  of  the  experiments  made  at  the  Yulcan 
iroald  form  a  very  interesting  and  valuable  contribution  t  >  mechanical 
sngineering,  and  it  is  regrett^  that  expected  details  on  the  subject  have 
not  been  received  in  time  for  insertion  here. 


CHAPTER  LXXIX. 

STAMPS   AND   STAMP   MILLS. 

The  stamp  is  the  oldest,  simplest,  and  most  effective  machine  for 
crushing  ores  to  powder.  The  breaker  and  Cornish  rolls,  already  de- 
scribed, act  by  direct  slow  presure :  while  stamps  in  falling  acquire  mo- 
mentam,  and  strike  sharp^  quick  blows  upon  the  mass  to  be  broken. 

The  iron  stamp  battenes,  now  in  use  upon  the  Pacific  coast,  are 
made  chiefly  at  San  Francisco,  and  have  been  carried  to  a  high  degree 
>f  perfection  by  the  joint  efforts  and  experience  of  the  mill-men  and  the 
metallurgical  and  mechanical  engineers.  It  is  but  just  to  state  that  the 
stamp  batteries  made  there  arc  superior  for  gold  and  silver  working  to 
Lhose  in  any  oth^r  part  of  the  world,  and  that  they  have  become  the 
^pe  to  be  followed  in  the  construction  of  batteries  in  Chicago,  Xew 
xork,  and  elsewhere. 

It  is  now  very  rare  in  California  to  find  the  old-fashioned  timber, 
square-stem  stamp  lifted  by  a  wooden  or  iron  cam  set  into  a  large  shaft. 
Some  that  were  erected  in  Grass  Valley  several  yeiars  ago  are  still  in 
existence ;  but  the  round  stamps  with  cylindrical  iron  stems,  free  to 
rotate  in  the  supports  or  guides,  are  now  used  almost  exclusively  in 
California  and  Nevada. 

The  whole  stamp  is  composed  of  the  following  parts :  the  stem,  the 
tappet,  the  stamp-head  or  socket,  and  the  shoe.    The  mass  of  hardened         ' 
iron  on  which  it  falls  is  called  the  die,  and  this  is  placed  in  the  cast- 
iron  box  called  the  mortar. 

The  stem  is  usually  made  of  3-inch  or  «3^inch  round  iron,  from  10  to 
12  feet  in  length,  and  tunied  off  in  a  lathe  and  finished  so  as  to  be  truly 
cylindrical,  and  equal  in  diameter  in  every,  part  except  for  a  few  inches 
at  the  lower  end,  which  is  made  tapering,  so  as  to  fit  into  a  conical  hole 
in  the  top  of  the  head. 

The  tappet,  or  lifter,  as  it  is  sometimes  called,  is  secured  ux>on  the 
upper  part  of  the  stem,  and  forms  a  projection  three  or  four  inches 
wide,  under  which  the  cam  catches  and  lifts  the  stamp. 

The  first  of  the  annexed  figures  is  a  vertical  section  of  the  tappet  as 
it  appears  fixed  upon  the  stem  A ;  and  the  second  an  end  view  or  plan, 
the  contrivance  for  securing  it  to  the  stem  being  shown  in  both. 

The  tappet  is  made  of  cast  iron,  and  weighs  from  60  to  70  pounds.  It 
is  alike  at  both  ends,  so  that  when  one  be^mes  worn  it  can  be  reversed 
upon  the  stem.    Formerly  the  tappets  were  attached  to  the  stems  by 
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means  of  screw  tbreads  cnt  apou  the  latter,  the  tftpjiet  being  screwed 
down  as  anutnpon  a  bolt;  afterward  key  seats  were  cut  to  receive  a 
transverse  key;  but  these  methods  hare  been 
superseded  by  the  much  more  simple  and  conve- 
nient device  invented  by  Zenas  Wheeler,  of  Cal- 
ifornia, which  has  given  his  name  to  the  tappet 
The  tappet  is  cast  with  a  rectangular  Tec«g» 
in  one  side  of  the  hole,  for  the  stem.  luto  this 
ie(.ess  a  "gib,  "B,  is  planted.  This  is  a  rectan- 
gular block  of  wrought  iron,  flat  on  one  side  bnt 
hollowed  on  the  other,  so  as  to  fit  the  cnn'ature 
of  the  stem  Two  trans- 
1  crse  slots  or  openings  at 
the  bnclv  ol  the  recess  aro 
proMdcd  for  keys  or  wedges 
K  K,  bj  which the"gib"is  / 
wedged  powerfuUj  against  [ 
the  stem,  so  that  the  tap-  \ 
pet  IS  fiimlr  secured  at  any  ' 
desired  place  ujwn  the 
-'''vv  stem     Thus  no  kcj  seat  or 

„         ^       ^  change  of  the  lorin  of  the 

stamp  Tappet-eertion.   gj^^^  jg  required,  and  tbo     Stamp  Tnppct-plan. 
tappet  can  at  any  time  be  removed  without  difficalt^-  merely  by  driv- 
ing out  the  keys. 

The  stamp-heail  or  socket,  as  shown  iu  the  annexed  figure,  is  cylindri- 
cal, and  made  of  the  toughest  cast  iron,  strengthened  with  wrought  iron 
hoops  or  bands,  C  C,  0  C,  at  the  top  and  bottom,  shrunk  on  while  hot 
It  is  cast  with  two  conical  0]>ening^  or  sockete,  one 
In  each  end,  the  upper  being  for  the  reception  of  the 
tapered  end  of  the  stem  A,  and  the  lower  and  larger 
oi)euing,  B,  for  the  shank  of  the  shoe.    D  I>  represent 
transverse  rectangular  openings,  or  key-ways,  by  means 
of  which  steel  wedges  cau  be  inserted,  so  as  to  liear 
citlier  against  the  end  ot  the  stamp-stem  or  against 
the  end  of  the  shank  of  the  shoe,  for  the  purpose  ot 
driving  either  out.    This  is  often   necessarj*  for  Uie 
D  shoe,  when   by  wearing  it  has  be- 
come too   thin,  and  has  to  be  re- 
placed with  another.     The  stomp- 
licad  is  made  in  this  form  for  the 
purpose  of  facilitating  the  removal 
oftbcslioe.     With  pro()ercare  the 
socket  lasts   for  years,  and  after 
being  once  attached    to  the  stem 
fitamp-hcad.     jjggj  not  be  removed ;  but  the  shoe 
wears  out  in  a  few  weeks. 

The  form  of  the  shoe  is  shown  by  8  iu  the  annexed 
figure,  and  the  die  by  D.  Both  are  round,  iu  hori- 
zontal section,  and  arc  cast  of  the  hardest  and  tough- 
est white  iron.  The  shoes  are  usually  eight  inches 
in  diameter  across  the  face,  and  sis:  inches  in  length 
or  height  &om  the  face  to  the  shank.  The  die  corre- 
8i>onds  in  diameter  at  the  face,  but  they  ore  oft«i  > 
made  with  a  broader  face,  sometimes  squa 
lltted  into  recesses  in  the  bed  of  the  mortar. 
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re  made  of  the  same  iron  as  the  shoes,  and  are  renewed  as  fast  as 
rem  out. 

It  is  nsnal  for  the  mauufactarers  to  ship  these  different  parts  of  the 
tamp  dis(tonnected,  since  their  construction  permits  of  their  being 
nited  with  ease,  when  they  are  to  be  placed  in  the  battery.  In  order 
i>  fasten  on  the  tappet,  we  have  seen  that  it  is  only  necessary  to  slip  it 
n  the  stem  and  then  wedge  it  fast  by  means  of  the  keys  and  the  ^b. 
'o  attach  the  stamp-head  it  is  only  necessarj'^  to  place  the  socket  upon 
lie  die  in  the  mortar,  and  let  the  tapered  end  of  the  stem  drop  verti- 
ally  into  it.  A  few  blows  with  a  hammer  upon  the  upper  end  of  the 
tern  will  wedge  it  firmly  into  the  head,  and  it  is  made  tighter  by  allow- 
ig  it  to  drop,  head  and  all,  upon  the  die.  This  is  reganled  as  a  per* 
lanent  connection ;  but  with  the  shoe  the  case  is  different,  and,  to  ren- 
ier  it  less  difficult  to  remove  this  part  when  worn  out,  the  shank,  be- 
ore  being  inserted  into  the  socket,  is  covered  with  strips  of  pine,  about 
ne-quarter  of  an  inch  thick.  These  are  held  in  place  by  a  string,  while 
he  shoe  is  placed  in  its  proper  place  upon  the  die,  and  the  stamp-head 
)  allowed  to  fall  upon  it.  It  becomes  tightly  wedgeil  in  the  conical 
ocket,  and  may  be  raised  with  the  stamp.  After  dropping  a  few  times 
pon  the  die,  (protected  by  a  bit  of  plank,)  it  is  driven  "home;''  but 
bere  must  be  a  little  space  left  between  the  top  of  the  shoe  and  the 
)wcr  surface  of  the  stamp-head.  A  stamp  thus  put  together,  with  a 
brecinch  stem  and  a  200-pound  head,  will  weigh  about  620  pounds, 
de  tappet  weighing  70  pounds  and  the  shoe  95  pounds. 

The  smooth,  round  stem  of  the  stamp  permits  it  to  revolve  in  rising 
r  falling,  so  that  all  sides  of  the  shoe  are  turned  in  succe^iou  toward 
le  side  where  the  quartz  or  ore  is  fed  in,  this  being  the  side  where  the 
^mps  with  square  stems  are  most  rapidly  worn  away,  because  on  this 
de  the  coarse  n^terial  to  be  crushed  is  most  abundant.  By  turning 
16  stamp  constantly  in  the  battery  this  wear  is  equalized.  Shoes 
lould  not  be  allowed  to  remain  in  the  head  until  they  are  entirely 
orn  out,  as  the  wear  will  be  partially  upon  the  wrought  iron  band  of 
le  head,  and  thus  weaken  it.  When  no  more  than  one  inch,  or  three- 
uarters  of  an  inch  in  thickness  is  left,  the  old  shoe  should  be  wedged 
at  and  a  new  one  put  m. 

It  is  very  important  that  shoes  and  dies  should  be  equally  hard 
iroughout,  so  that  they  may  wear  away  equally  in  ^11  their  exposed 
arts. 

To  manufocture*  shoes  and  dies  of  good  quality  for  stamp  batteries 
jquires  considerable  judgment  and  experience.  The  proper  selection 
iid  mixture  of  the  iron  is  of  first  importance.  Ordinary  iron  when 
[lilled  in  iron  molds  is  hard  upon  the  outside,  or  to  a  slight  depth, 
hile  within  this  hardened  crust  it  is  soft,  and  soon  wears  away,  so  that 

shoe  made  in  this  manner  becomes  hollowed  out  like  a  saucer,  as  soon 
s  tho  hard  crust  or  chill  of  the  face  is  cut  through.  A  shoe  made  of 
ard  white  iron,  weighing  95  pounds,  will  last  for  six  weeks,  sometimes 
mger;  but  ordinary  iron  will  wear  out  in  a  mouth.  A  die  four  inches 
liick,  and  weighing  60  pounds,  will  last  five  or  six  weeks.  A  worn-out 
tioe  and  die  will  not  together  weigh  more  than  30  to  38  i)ounds. 

This,  however,  depends  upon  the  judgment  of  the  mill  superintendent. 
ome  mill-men  use  the  shoes  and  dies  much  longer  than  others.  The 
bove  is  the  experience  at  the  Princeton  mill  of  24  stamps,  on  the  Marir 
oeas  estate.  These  stamps  weighed  about  500  ponnds^nd  crushed  about 
5  tons  of  hard  quartz  in  each  twenty-four  hours.  The  actual  wear  of 
boes  and  dies  was  found  to  be  about  1.54  pounds  of  the  iron  per  ton  of  ore 
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crnslied.    The  wear  of  the  shoe  aJone  ifl  generally  estimated  to  be  from 
ooe-lialf  to  oDe  ponnd  per  ton  of  hard  quartz  crashed. 

BATTEEY  MORTAES. 

In  the  old-fashioned  batteries,  the  mortar  or  coffer  in  which  the  statnpt 
act  is  made  of  plank,  bolted  to  a  timber  frame  and  lined  with  sheet-irou, 
and  tlttcd  with  a  cast-iron  bed  or  Hhallow  trough  at  the  bottom,  wliicli 
seiTes  as  the  die  or  anvil.  But  in  working  gold  orea  it  becomes  of  th( 
first  importance  to  prevent  all  leakage  in  the  batteries,  especiidly  when 
quicksilver  is  used.  With  wooden  mortars  this  is  next  to  impossible, 
particnlarly  if  they  ever  remain  idle  for  a  few  days  or  weeks,  and  are 
allowed  to  diy.  It  moreover  requires  considerable  time  and  skill  tu 
construct  a  mortar  of  wood  in  the  most  approved  form,  and  in  a  region 
where  time  is  so  valuable  as  it  is  in  all  newly  discovered  gold  and  silver 
regions,  it  ia  a  great  advantage  to  have  mortars  already  made,  wbJcli 
only  require  to  be  set  upon  a  suitable  foundation  to  be  complete.  Cast- 
iron  moi-tars  fulfill  all  the  required  conditions,  and  they  are  now  mid 
have  been  for  many  years  in  general  use  in  the  mines  of  the  Wwi. 
They  are  made  iu  many  forms,  and  of  various  thickness  and  weight,  l>v 
diflereut  establishments,  butthe  following  notices  of  the  principal  funns 
mode  Ity  U.  J.  Booth  &  Co.,  at  the  Union  Iron  Works,  San  I^^ucisn.* 
wilt  suihce  to  show  the  general  style  of  construction  of  all.  They  wei^b 
from  2,00U  to  4,000  pounds,  and  are  cast  in  one  piece,  with  the  exif|i 
tiou  of  the  section  mortar,  intended  for  transportation  in  pieces  in  luotru 
taiuous  regions. 

High  mortar. — The  mortar  in  common  use  upon  the  Pacific  coaitt  is 
known  as  the  high  mortar,  and  is  bore  represented  in  cross-sectiou  iiml 
in  front  view. 


High  Mortar. 


It  isfonrfeet  long,  four  feet  high,  and  woiglis  aboat3,000  poDiids.  The^r 
can  be  miule  for  three,  four,  five,  or  six  stamps;  but  five  staups  tocfli'k 
mortar  are  found  to  work  beat.  The  ore  to  be  stamped  is  fed  tlinntdi 
the  longitudiiml  opening  B  at  the  back  of  the  mortar,  and  fhlU  aiwo 
the  dies  (not  shown)  ranged  side  by  aide  in  the  bottom. 

All  the  rock  is  supposed  to  have  been  made  iOwU  enoaj^  by  tbr 
breaker  to  pass  through  the  narrow  opening  at  the  top.    The  bap 
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Qff  in  the  front  of  the  mortar  is  intended  for  the  screen,  mode 
ssian  sheet  iron,  punched  with  flue  holes.  This  tB  screwed  or 
i  securely  to  a  wooden  frame,  which  is  slid  into  grooves  0  in  the 
u,  cast  in  each  end  of  the  frame,  and  is  firmly  secured  there  by 
vedgcs  of  iron.  Two  Ings  or  ears  of  cast  iron,  placed  at  eqnal  dis- 
I  at  the  bottom  of  the  oi>euing  in  the  front  of  the  mortar,  serve 
itaiu  the  screen-frame  in  fhint.  The  whole  mortar  is  securely 
I  down  to  the  foundation  through  the  heavy  flanges  cast  npon  the 
n. 

ion  fnorfnrs.— 'Mortars  which  have  to  be  transported  into  places 
It  of  access  are  made  in  sections  so  that  they  can  be  taken  apart 
ncked  upon  the  backs  of  mules.  These  are  called  section  mortars, 
heir  constmcttou  is  shown  in  the  accompanying  figures.    This 


Section  Mortar. 

r,  like  the  preceding,  is  for  five  stamps,  and  is  four  feet  long, 
[iper  portions  A  A  are  made  of  boiler  iron.  The  feed  opening  is 
,  at  B.  There  are  double  screens  I>  D,  one  on  each  side.  The 
il  of  secnring  these  screens  to  the  openings  by  means  of  movable 
r  clamps,  is  also  shown.  The  bottom  is  cast  in  sections  c  c  c,  and 
are  accurately  fitted  together  with  tongued  Jiud  grooved  joints, 
1,  and  held  by  heavy  iron  bolts  running  through  them  from  end 
,  and  secureil  by  strong  nuts  upon  the  outside. 
nelFt  ittortar. — A  form  of  mortar  kuo«-ii  as  Donnell's  is  sho^rn  by 
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the  figures.  The  ore,  as  in  the  other  mortars,  is  thrown  in  at  the  feed 
opening  B,  in  the  section,  and  the  delivery  is  throagh  one  of  the  two 
openings  in  front  and  in  the  back.  The  screen  G  is  narrow  and  is  placed 
high  above  the  dies,  and  occupies  only  a  part  of  the  opening  in  froDt 
The  lower  portion  of  this  oi)ening.and  the  oi)ening  in  the  back  is  clo^l 
by  a  door  of  wood  A  A,  covered  on  the  inside  by  a  sheet  of  amalga- 
mated copper  which  catches  and  retains  the  particles  of  gold.  By  re- 
moving the  screen  0,  and  making  the  door  A  higher,  it  may  be  used  as 
a  float  mortar. 

Dry  mortars, — ^Wet  stamping  or  cmshing  is  general  in  California. 
Mortars  for  dry  crushing  are  exceptioiial  in  that  State ;  bat  the  silver 
mills  of  Kevada,  crashing  ore  which  has  to  be  subsequently  roasted,  i-e- 
quire  this  form.  Screens  for  the  latter  are  placed  higher  and  are  made 
wider,  and  wire-cloth  is  substituted  for  perforated  iron  plates. 

BATTEEY  SCEEENS. 

Screens  for  working  ores  wet  are  generally  made  of  Russia  sheet  iron, 
of  the  softest  and  toughest  quality,  punched  with  fine  round  holes  by 
means  of  a  machine.  The  size  of  these,  holes  varies  from  number  uiue 
of  the  common  sewing  needles  to  number  one,  the  punches  used  being 
made  of  needles.  Number  one  is  thus  the  coarsest  screen.  The  diam- 
eter of  the  holes  of  a  No.  4  screen  is  one-twenty-fourth  of  an  inch,  and 
there  are  144  holes  in  a  square  inch.  In  a  No.  6  screen,  the  holes  are 
one-fortieth  of  an  inch  in  diameter,  and  there  are  324  in  a  square  inoli. 
The  s6reens  vanr  in  length  from  three  to  three  and  a  half  feet  accord- 
ing to  the  length  of  the  mortar,  and  are  from  ten  to  fifteen  inches  wide. 
When  wooden  frames  are  used,  the  punched  screens  are  tacked  ou  at 
the  edges  with  common  carpet  tacks,  a  strip  of  baize  or  blanket  being 
placed  under  the  edge,  to  make  a  tighter  joint  and  to  fi^cilitate  the  re- 
moval of  tlie  screen  when  worn  out.  The  screens  are  also  secured  in 
iron  iramos,  made  with  cross-bars  so  as  to  sustain  them. 

Sometimes  the  holes  in  the  sheet  iron  are  made  in  the  form  of  narrow 
slits,  ab(TUt  one-third  of  an  inch  long,  with  a  view  of  increasing  the  ra- 
pidity of  the  discharge  of  the  stamped  stuff.  For  the  same  purpose, 
the  screens  are  not  placed  vertically  in  the  mortars  but  are  inclined 
foward  at  the  top,  as  indicated  in  the  figures  of  mortars,  by  the  recess 
for  the  reception  of  the  screen  frames. 

CAMS  AND  GAM-SnAFTS. 

The  stamps  of  California  batteries  are  lifted  by  iron  cams,  keyed  upon 
iron  shafts,  and  revolving  at  the  side  of  the  stamp  stem  under  the  tapi)Ct. 
Wooden  shafts  with  iron  cams  inserted  are  now  seldom  used  upon  the 
Pacific  slope,  though  formerly  common,  and  used  also  in  the  gold  region 
of  the  Carolinas  and  Georgia.  The  iron  cams  are  madQ.8ingle,  with  one 
arm,  and  also  double,  with  two ;  but  the  single  cam  is  now  generally  pre- 
ferred, as  it  permits  the  shaft  to  be  brought  very  near  to  the  stem  and 
thus  brings  the  commencement  of  the  lifting  surface  of  the  cam  nearly 
under  the  tappet.  Ga^t  iron  is  used ;  the  bearing  snrfacei  abont  three 
iuehes  wide,  is  made  smooth  by  grinding ;  and  the  hubs  are  strengthened 
with  wroughMron  bands.  The  proper  form  of  the  corvatare  of  the  cam 
is  a  modified  involute  of  a  circle,  the  radius  of  which  is  equal  to  the 
horizontal  distance  between  the  aids  of  the  cam-shaft  and  the  centre  of 
the  stamp-stem.     The  curvature  should  be  inoveaaed  or  made  greater 
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than  the  regular  involnte,  at  each  end  of  the  cam.  This  is  done  so  as  to 
ease  the  contact,  by  allowing  the  cam  to  commence  to  act  upon  the  tap- 
pet at  the  least  practicable  distance  from  the  axis  of  the  cam-shaft, 
where  the  concussion  is  least,  and  to  prevent  the  outer  end  from 
scraping  or  tearing  along  the  face  of  the  tappet.  This  end  is  also  cut 
out  on  one  or  both  sides  so  as  to  prevent  the  corner  from  cutting  the  cir- 
cular edge  of  the  tappet  The  face  of  the  tappet  should  always  be  at 
right  angles  with  the  radius  of  the  curvature  of  the  cam  at  every  part 
of  its  course.  In  practice  it  is  usual  to  construct  the  cam-curve  by 
means  of  a  string  and  penciL  This  string  must  be  as  long  as  the  re- 
quired lift  or  rise  of  the  stamp,  added  to  the  distance  between  the  axis 
of  the  cam-shaft  and  the  axis  of  the  stem.  A  circular  disk  of  wood,  with 
a  radius  equal  to  the  last-mentioned  distance,  is  provided,  and,  the 
string  being  fastened  at  the  edge,  is  wound  upon  its  periphery.  It  is 
placed  upon  a  flat  surface  or  sheet  of  paper ;  a  penci]  is  fastened  at  the 
free  end  of  the  string,  and  the  latter  is  unwound,  being  kept  taut,  while 
the  point  of  the  pencil  traces  a  line  upon  the  paper  until  the  string  be- 
comes tangent  to  the  circle  at  the  point  of  attachment.  This  gives  the 
involute  with  sufficient  accuracy,  and  it  is  modified  in  pnictice  as  already 
mentioned.  The  cam-shaft  is  made  of  round  iron,  usually  4^  inches  in 
diameter,  turned  and  finished  off,  and  haviug  one  and  sometimes  two 
key-seats  cut  in  it  longitudinally  between  the  bearings  for  the  purpose 
of  fastening  the  cams  in  their  places.  One  shaft  is  sometimes  made  to 
run  fifteen  or  more  stamps;  but  an  independent  cam-shaft  for  each 
5-stamp  battery  is  preferable.  If  there  is  a  line  of  several  batteries  a 
counter-shaft  is  used.  The  stamps  are  held  and  guided  in  position  in 
the  mortar  by  guides  above  and  below  the  tappet.  These  guides  are,  by 
preference,  made  of  hard  wood  rather  than  metal.  They  are  made  in 
halves  so  that  by  dressing  off  the  two  opposing  edges  they  may  be 
readily  refitted  to  the  stem  when  they  are  too  much  worn  away.  Oak  is 
preferred  j  but  in  its  absence  pine  is  substituted.  The  friction  of  metal 
guides  is  injurious  to  the  stems.  The  guides  for  a  battery  of  iron  stem- 
stamps  made  in  France  in  1867,  by  IVIessrs.  Huet  &  Geyler  for  the  mines 
of  Serena,  Spain,  were  made  of  brass,  like  ordinary  journal  boxes,  and 
the  cams  worked  through  a  slot  in  the  centre  of  the  stem 
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Having  now  described  the  various  parts  of  a  battery  in  some  detail,  it 
maybe  well  to  direct  attention  to  their  combination  so  as  to  form  a  com- 
plete stamp-battery  such  as  is  now  in  use  in  the  best  mills  upon  the  Pacific 
slope.  The  annexed  figure  will  serve  to  indicate  the  general  appearance 
and  arrangement  of  one  of  these  batteries  and  the  frame  for  its  support. 

This  is  a  sectional  elevation  of  a  self-feeding  stamp  battery,  as  con- 
structed for  working  gold  quartz.  The  frame  is  of  pine  timber  securely 
braced  and  held  by  tie-rods.  One  end  of  the  iron  mortar  is  supposed 
to  be  removed  so  as  to  show  the  interior.  The  hop]>er-shaped  box,  0, 
is  the  self-feeding  arrangement  It  is  shaken  at  each  blow  of  the  stamp 
by  means  of  an  upper  tappet  which  strikes  upon  one  arm  of  a  lever,  by 
which  motion  is  communicated  to  the  forward  end  of  the  feed-box,  C. 
It  will  be  observed  that  the  cam-shaft  is  driven  by  a  belt  running  m)m 
a  counter  pulley  below.  The  double  cam  is  shown,  and  the  movable  arm 
or  bar  used  to  hold  or  ^<  hang  up"  the  stamp  when  the  battery  is  not  in 
action.  The  scale  of  this  drawing  is  about  one-quarter  of  an  inch  to  one 
foot. 
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Battery  for  irorkiog  gold  qnnits. 

The  next  tgan  bIiows  the  constractioD  of  a  battery  and  its  frnne 
for  a  wet-craBhing  silver  mill.  The  ore,  after  pasBing  throagli  a  Blak^ 
Tock-breaker,  is  received  in  the  teedlDg  box  monoted  iqKm  toUcn. 
From  this  it  drops  into  the  mortar.  This  mortar  is  made  with  gntos 
opon  each  side.  The  stamped  ore,  after  settling  in  vats,  is  iroifca^  ^ 
charges  in  pans.  The  fhtmework  of  this  battM7  is  dilteMit  flroB  die 
preceding,  bnt  the  amngemeuts  for  feeding,  hanginf  np  ■ 
are  similar. 
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Wet-cnuhJDg  Silver  BatMry. 

HOWLAND'S  EOTAET  BATTERY. 

Tliis  is  a  compnct  aiul  portable  form  of  battery,  designed  and  patented 
by  W.  H.  Howland.  It  was  iutroduced  to  the  aotico  of  the  mill-men  of 
California  and  Nevada  several  years  ago,  and  van  at  flrst  nsed  to  a  con- 
siderable extent,  but  was  gradually  replaced  in  nearly  all  the  mills  by 
tlie  ordinary  straight  battery.  These  batteries  were  early  adopted  by 
Mr.  A.  B.  Paul,  in  the  mills  erected  by  him  below  Gold  Hill,  and  he  has 
recently  given  his  opinion  of  their  merite  as  fotlown:  ^'No  act  of  mine 
in  mining  has  been  more  criticised  than  the  adopting  of  these  batteries 
in  my  Washoe  operations.  Their  adoption  was  no  blind  work,  as  I  hnd 
used  them  for  three  successive  years  previous,  and  in  no  test  with  other 
mills  was  I  beat  in  returns.    I  had  then,  and  have  now,  great  fbith  in 


666     MINES  AMD   MINING  WEST   0¥  THE   HOCKY   UUUHTAIKS. 

tlieir  piinciple.  It  certaioly  is  in  tlie  right  direction.  They  will,  in 
time,  1  am  confldeut,  become  popular,  especially  when  introduced  nitk 
tlio  later  improvements,  on  accouut  of  their  aimplicity,  efficient  working, 
nud  cheapaess." 


Hawltuid'ii  Rotary  Battery. 
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It  is  claimed  by  the  inventor  that  very  great  improvements  in  the 
construction  have  recently  been  made,  based  upon  the  experience  of 
seven  years  of  constant  working  of  the  old  style  of  the  rotary  iron 
battery.  It  is  now  offered  by  the  Miners'  Foundry  to  miners  as  a  "new 
and  highly  improved  rotary  quartz  mill,"  of  less  cost  than  the  straight 
batteries,  and  requiring  less  power. 

The  construction  is  shown  by  the  figure,  page  606.  The  whole 
battery  is  of  iron;  the  stamps  are  set  in  a  circle  around  a  central  vertical 
shaft  carrying  the  cams.  Motion  is  imparted  to  this  shjift  by  means  of 
bevel-gearing.  The  cams  are  thus  carried  round  horizontally,  and  lift 
each  stamp  in  succession.  These  rotary  batteries  are  cast  in  three  sec- 
tions. The  first  section  has  the  mortar  or  base,  screen  frames  and  feed 
openings  in  one  piece;  the  second  section  contains  the  lower  guide 
boxes,  (which  are  of  wood,)  driving  gears,  and  cam- wheel;  the  upper 
section  contains  the  upper  guide-boxes.  These  three  sections  are  bolted 
together,  Vith  thin  pieces  of  wood-packing  between  each.  The  stems, 
tappets,  stamps,  shoes,  and  dies  are  the  same  as  in  the  ordinary  cast 
straight  batteries. 

The  openings  for  delivery  through  screens  of  the  ordinary  construc- 
tion are  seen  at  the  base.  The  stamped  stuff  collects  in  the  annular 
trough,  east  in  one  piece  with  the  mortar,  so  that  there  is  no  leakage, 
and  is  discharged  by  a  chute  at  one  side.  It  is  claimed  as  one  of  the 
advantages  of  this  improved  form  that  there  is  more  metal  in  the  mortar 
or  base  than  in  the  old  form  of  rotary  battery,  and  that  the  leakage  at 
the  base  of  the  column,  the  jar  and  loosening  of  bolts,  and  the  wear  of 
guide-boxes,  formerly  complained  of,  are  now  entirely  obviated. 

Its  compactness  and  lightness  as  compared  with  the  ordinary  straight 
battery,  and  its  being  complete  in  itself,  not  requiring  timber  framing 
and  supports,  commend  it  specially  to  those  who  wish  to  work  their 
ores  in  districts  remote  from  supplies  of  timber.  Mr.  W.  D.  Gray,  the 
superintendent  of  the  mill  of  the  Imi)erial  Company,  at  Gold  Hill,  Ne- 
vada, writes  to  Mr.  Howland,  February-,  1869,  as  follows  respecting  the 
rotary  battery: 

Yours  of  10th  instant  is  at  hand,  in  which  yon  spedk  of  having  just  finished  and 
8hipped  for  Whit«  Fine  an  S-stomp  rotary  battcrjr,  made  from  a  new  and  improved  set 
of  imttcms.  For  a  now  countr}*^,  where  lumber  is  scarce  and  hibor  necessarily  high, 
there  is  no  battery  now  in  use  that  will  equal  yours.  The  little  time  required  to  set  it 
up  reiidy  to  run  is  an  imi>ortant  consideration.  The  greatest  objection  urged  against 
the  rotary  battery  has  been  the  cost  of  keeping  them  in  repair,  compared  with  the 
straight  i)attery.  But  my  experience  for  the  last  eight  years  proves  tliis  a  mistake. 
The  annual  report  of  the  imperial  Silver  Mining  Company  shows  quite  a  percentage  in 
favor  of  the  Gold  Hill  mill  (hve  8-8tamp  rotary  batteries)  over  the  liock  Point  mill,  both 
in  cost  of  repairs,  expense  of  nmuiug,  and  yield  per  ton  of  ore  worked — the  first  of 
which  I  liave  had  charge  of  for  tlie  lost  five  years.  The  Bock  Point  mill,  run  by  water, 
bus  straight  batteries.  I  think  this  comparison  can  be  fully  substantiated,  as  far  as 
expense  of  repairs  is  concerned ;  also  as  compared  with  any  other  mill  run  in  Storey 
County  for  the  last  five  years. 

The  mill  above  referred  to  was  designed  for  the  Grant  District,  and 
weighed,  when  complete,  less  than  six  tons.  The  stamps  weighed  COO 
pounds  each,  and  were  designed  to  make  100  drops  per  minute.  When 
working  up  to  its  full  capacity  it  will  crush  from  twelve  to  sixteen  tons, 
dry^  in  twenty-four  hours.  The  total  height  of  the  machine  is  about 
eight  feet,  and  the  weight  of  the  mortar  is  3,000  i>ounds. 

WILSON'S  STEAM  STAMPS. 

One  of  the  most  successful  of  the  attempts  to  apply  steam  direct  to 
the  stems  of  stamps  has  been  made  by  Mr.  T.  B.  Wilson,  of  Philadel- 
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pliia,  Pennsylvania,  whose  mills  have  been  in  practical  operation  at  wv- 
eral  of  onr  western  mines.  The  general  appefu«nce  and  armDgementof 
the  battery  is  shown  by  the  figure.  8t«am  is  taken  directly  by  a  two- 
inch  pipe  to  a  short  cyliuderarooDd 
the  stem  of  each  stamp  above  the 
frame  and  by  saitable  valves  i« 
made  to  net  nnder  or  above  a  pistou 
npon  the  prolongation  of  the  stem, 
so  as  to  either  raise  or  throw  dovn 
the  stanp  at  will.  The  force  of  tbr 
steam  cnn  thns  be  adde<l  to  the 
weightnnd  momcntamof  tlip^am{) 
in  falling,  in  order  to  increase  tbc 
rapidity  and  force  of  the  blon-s,  aud 
thns  to  give  an  increased  prodm-t 
of  stamped  ore  in  a  given  tior. 
Iwostnmpaare  placed  in  each  bat- 
tery. The  mortar  is  made  in  the 
nsual  form  for  donble  grates,  one 
on  each  side,  bat  is  heavier  than 
these  intended  for  ordinan,-  stampii. 
The  two  staiiii>8  are  intended  to 
btrike  abont  400  blows  iter  minutp. 
or^UO  blows  to  each  8tain]i;  ami 
It  is  clnimod  by  the  mannfactareis 
that  they  will  stamp  line  one  ton 
ur  more  of  hard  rock  in  one  hoar. 
It  is  automatic  in  its  action,  cams 
being  adjusted  upon  the  upper  ends 
of  the  stems  and  operating  the 
\ulves  as  the  stems  move  up  and 
down.  The  following  data  vill 
show  the  force  witb  xrhich  the 
stamps  may  be. made  to  strike: 


^Vilsvu  H  Steam  Stnnipa. 


Diameter  of  cylinder,  Sg  inches,  area  in  square  inches 24. 8 

Diameter  of  upper  piston  rod  2  iuches,  area  in  square  inches 3. 1 

Total  area  of  piston  for  down  pressare  of  steam 2L  T 

PoudL 

Maltiply  by  pressure  of  steam  in  the  boiler,  (70  pounds) 1,519 

Add  weight  of  stamp  and  stem 49i' 

Whole  force  of  blow 2,  (HI 

This  shows  a  force  of  about  one  toti,  i:nd  it  is  so  considered  by  the 
inventor.  The  steatu-pressure  at  the  battery  is  astially  less  than  statol, 
say  65  pounds.  The  length  of  the  cylinders  is  7^  iaches,  and  the  thick- 
ness of  tlie  piston  is  3  inches;  there  is  therefore  room  for  an  extreme 
stroke  of  14j  inches,  but  an  allowance  must  be  made  for  the  wear  of 
shoes  and  diet*.  In  setting  np  the  machine  an  allowance  of  five  inche) 
is  made  for  this,  a  space  being  left  of  this  length  under  the  piston, 
when  the  shoes  and  dies  are  new.  This  leaves  a  space  of  9^  inehes  for 
the  movement  of  the  piston ;  bat  in  practice  it  is  not  ma  over  6  inches, 
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this  stroke  or  fiill  of  the  stamp  being  found  to  be  quite  sufficient.  To 
vary  tlie  length  of  the  stroke,  the  position  of  the  cam  is  varied  upon 
the  top  of  the  stem,  being  screwed  down  for  long  strokes  and  upward 
for  short  strokes.  The  screw  thread  is  not  cut  so  low  as  to  make  it 
possible  for  the  piston  to  strike  the  cylinder-head. 

The  dies  are  made  in  the  usual  way,  and  are  recessed  to  a  depth  of 
<Ui  inch  in  the  bottom  of  the  mortar,  which  must  be  bedded  upon  a 
firm  foundation. 

ADAPTATION  OP  STAMP  BATTEBIES  TO  QUARTZ  GBUSHINO. 

The  action  of  stamps  is  peculiarly  favorable  to  the  extraction  of  free 
gold.  The  metal,  except  in  rare  cases,  is  best  liberated  by  simply  break- 
ing up  the  quartz  without  any  grinding  or  rubbing.  Trituration  rapidly 
cuts  up  and  disseminates  the  gold  in  such  an  extreme  state  of  division 
thf^t  it  passes  off  in  the  water  and  cannot  be  recovered.  These  observa- 
tions apply  in  general  to  all  ores.  The  product  from  stamps  is  more 
granular  and  contains  less  fine  powder  and  dust  than  that  of  a  finding 
mill.  This  is  due  not  only  to  the  manner  in  which  the  stuff  is  acted 
upon,  but  also  to  the  manner  in  which  it  is  delivered.  The  constant 
swash  of  the  material  and  the  dash  of  the  stamps  carry  the  finer  por- 
tion away,  and  only  those  portions  remain  which  are  too  coarse  to  pass 
through  the  screens.  Another  advantage  in  respect  to  gold  or  any  other 
malleable  metal  is  that  a  direct  blow  merely  flattens  the  particles  with- 
out wearing  them  away,  while  trituration  cuts  and  wears  them  dway. 
Gold,  also,  when  in  coarse  grains,  by  its  great  specific  gravity  settles  in 
the  lower  part  of  the  mortar  under  the  sand  around  and  between  the  dies. 
The  swash  of  the  ssmd  serves  to  keep  the  amalgamated  copper  plates 
clean  and  bright,  and  thus  in  the  best  condition  to  seize  and  hold  the 
freshly  liberated  gold  particles  thrown  into  contact  with  them. 

Another  reason  of  the  great  practical  efficiency  of  stamps  over  other 
forms  of  apparatus  for  fine  crushing  is  the  fivct  that  a  wide  range  in  the 
size  of  material  fed  is  admissible.  They  act  upon  either  fine  or  coarse 
material.  Grinding  machines  require  rock  to  be  first  broken  up  so  that 
their  surfaces  may  act  upon  as  many  fragments  as  possible  at  the  same 
time :  but  with  stamps,  the  rock  fed  may  vary  from  mere  sand  to  pieces 
three  or  four  inches  in  diameter.  All  are  crushed  together,  without 
clogging  or  causing  an  increased  strain  upon  the  driving-gear,  however 
rapidly  or  irregularly  they  are  fed.  The  constant  flow  of  water  through 
the  mortar  carries  out  the  fine  material  and  leaves  the  coarse  to  be 
further  acted  upon. 

DETAILS  OF  SEVERAL  STAMP  MILLS. 

In  further  illustration  of  the  construction  and  working  of  stamp  mills, 
the  following  details  regarding  some  of  the  principal  mills  of  California 
may  have  some  value.  They  are  drawn  from  the  manuscript  notes  of 
the  writer,  made  at  difi'erent  times  during  visits  to  the  mines  and 
mills. 

The  40;Stamp  mill  at  the  Hayward  Mine,  Sutter  Creek,  Amador 
County,  had  in  June,  18G6 : 

Stamps  in  batteries  of  five  stamps  each.  Battery  boxes  of  wood.  Low 
trough  mortars  of  cast  iron.  Weight  of  stamps,  450  pounds  each }  eleven 
inches  lift :  80  blows  per  minute.  Dies  seven  inches  across  face ;  both 
dies  and  saoes  are  used  until  they  are  completely  worn  out,  (fh>m  four 
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to  six  weeks.)  Height  of  discharge-opening  eleven  inches  above  dies ; 
diflferent  heights  from  nine  to  fourteen  inches  have  been  tried,  but  the 
height  of  eleven  inches  has  been  found  to  give  the  best  results.  Screens 
on  one  side  of  the  battery  only  and  made  of  the  best  Russia  iron,  No. 
11,  punched  with  vertical  slits  a  little  over  half  an  inch  in  length. 
These  screens  are  narrow,  the  delivery  being  through  a  vertical  height 
of  two  inches  onl}'.  As  the  openings  in  the  screens  wear  most  rapidly 
upon  the  lower  ends,  the  screens  are  reversed  after  each  run. 

The  amalgamation  is  effected  in  battery,  the  gold  collecting  chiefly 
upon  an  amalgamated  copi>er-plate  at  the  delivery,  dii'ectly  back  of  the 
^ic^eeus.  This  plate  is  four  inches  wide  and  is^lightlj-  inclined  inwmxl. 
The  amalgamated  particles  of  gold  accumulate  upon  tlus  plate  in  a  thick 
even  coat  which  can  be  remov^  in  heavy  cakes  by  the  aid  of  chisels. 
This  plate  must  be  placed  at  the  proper  angle  with  duo  regard  to  the 
velocity  of  the  movement  of  the  stamps  and  the  quantity  of  water  used 
The  pitch  must  be  just  sufi&cient  to  keep  it  clear  and  no  more.  The 
apron,  outside,  is  not  made  of  copper,  as  is  usual,  since  the  progress  oi' 
the  amalgamation  can  be  judged  of  better  without  it 

It  is  found  that  the  quartz  cnishes  faster  when  there  is  not  an  over- 
supply  of  water.  Eighty  drops  of  the  stamps  per  minute  are  necessan 
to  keep  the  materials  proi)erly  in  motion. 

When  the  amalgam  is  ex)llected,  the  stamps  are  "hungup,'' the  screens 
are  removed,  and  the  whole  of  the  interior  of  the  battery  and  mortar  is 
accessible.  The  amalgam  found  upon  the  copper  plate  is  chiseled  ofl', 
and  the  fragments  are  collected  in  iron  vessels.  It  is  then  broken  up 
and  softened  by  the  addition  of  a  little  quicksilver.  By  this  means  any 
fragments  of  iron  and  admixed  grains  of  pyrites  are  floated  out  to  the 
surface  and  are  washed  away.  It  is  then  strained  through  a  piiH?e  ot 
coarse  unbleached  cotton  cloth,  sufOicient  of  the  liquid  amalgam  \ye\\v^ 
taken  to  give  a  ball  of  hard,  dry  amalgam  weighing  about  fifteen  i>onuds. 
At  the  clean-up  witnessed  by  tlie  writer,  about  185  pounds  of  dry  amal- 
gam were  obtained  in  15'pound  balls.*  It  was  then  retorted  in  an  ordin- 
ary pot  retort  with  a  long  beak  or  tube  of  wrought-iron  pipe.  The  re- 
toil;  being  luted  and  closed  is  placed  in  a  rude  furnace  in  the  open  air. 
and  a  wood  Are  built  on  the  top  and  increased  gradually.  It  is  estimated 
that  the  amalgam  will  yield  about  one-third  of  its  weight  of  bullion,  or 
about  $05  in  v<alue,  to  each  pound  of  amalgam. 

At  the  Eureka  Mill,  Grass  Valley,  in  1866,  there  were  20  stamps, 
815  pounds  each,  10  inches  fall ;  screens  misea  three  inches  above  (he- 
face^  and  five  inches  in  front.  Worked  well ;  did  not  cut.  No  amalga- 
mation in  battery ;  the  sands  collected  on  blankets  and  copi>er  plates 
amalgamated  below  the  blankets.  Twenty  tons  crushed  in  eleven 
hours. 

Allison  Ranch  in  1865  worked  12  stamps  of  1,000  pounds  each,  10  to 
12  inches  lift,  crushing  about  40  tons  a  day.  These  stamps  were  made 
upon  the  old-fashioned  pattern,  with  wooden  stems  and  square  head& 
No  quicksilver  was  used  in  the  battery ;  the  pidp  flowed  over  blankets, 
and  the  sands  deposited  were  worked  in  Attwood's  concentrator,  and  the 
waste  passed  through  the  Lawton  pan.  Fourteen  Lawton  bowls  were 
used,  and  were  said  to  save  from  $1,000  to  $1,200  a  month.  Sulphuiets 
were  concentrated  in  a  long  rocker,  a  square  box-trough,  giving  firom 
five  to  seven  tons  a  week  of  concentrated  sidphurets. 

At  the  Merrimac  Mill,  of  10  stamps,  the  amalgamation  was  eflbcted 
in  battery.    The  copi>er  plates  are  one-eighth  of  an  inch  thick  imd  aboot 

*  Tho  yield  in  this  caso  was  from  about  780  tons  of  tho  qnarti,  or  a  two-weeks  ran. 
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fonr  feet  long.  Stamiw  weigh  710  pounds  each ;  3-incli  stems,  16  inches 
long ;  11  inches  to  12  inches  Uft ;  delivery  four  inches  above  the  top  of 
dies. 

At  Bocky  Bar  Mill,  16  stamps,  weighing  1,025  ponnds,  or  an  average 
of  1,000  ponnds,  eoch. 

Jefferson  Mill,  Brown's  Valley,  12  stamps,  four  in  each  battery ;  750 
pounds  each  stamp ;  not  Ufted  high  hat  ran  fast,  (72  to  75  drops  per  miu- 
nt^,)  tlie  quartz  being  soft.  Blankets  and  n  long  sluice  below  them. 
So.  4  screen;  four  inches  from  top  of  die  to  discharge. 

Sierra  Bnttes  MillSj  near  Downieville,  two  mills,  12  stamps  each ;  four 
stamps  in  each  battery;  -ronnd  stems  and  heads ;  weight  600  pounds  in 
upper  mill,  640  pountls  in  lower.  Strike  60  to  67  blows  per  minute,  and 
from  nine  to  twelve  inches  fall,  dei)endiDg  upon  the  wear  of  the  dies. 
Delivery  five  inches  to  five  and  a  half  inches  above  die.  Ko  copper 
plates  in  battery.  Ko.  4  screens,  144  holes  to  the  inch,  Bussia  iron. 
They  clean  np  onoe  in  60  daySj  and  66  per  cent,  of  the  whole  yiela  is  ob- 
tained in  the  battery,  including  the  ttoat  plate  attached  to  mortar. 
Blankets  were  nsed  for  some  time  below  battery,  but  were  replmred  by 
amalgamated  copper  plates,  extending  for  40  feet  below  the  batt«ry,  and 
having  a  slope  of  one  in  twelve. 
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The  data  of  measurement  of  tons  are  from  estimates  by  the  book- 
keepers or  the  mill  superintendents,  and  may  not  be  accurate  within  13 
percent 

At  the  Bigler  Mill,  Clear  Creek  district,  Jane,  1866,  there  were  ten 
stamps }  two  Hunter's  concentrators;  one  of  Hendy's  or  Prater's  con- 
centrators. The  order  of  succession  of  the  fall  of  stamps  was  1,  4,  2, 
5,  3.  The  amalgamation  was  efieetcd  in  battery  as  much  as  possible. 
Two  amalgamated  copper  plates  were  used,  one  six  inches  wide  between 
the  top  of  the  dies  and  the  screens,  the  other  six  or  seven  inches  wide, 
placed  at  the  back  of  the  mortar  imdcr  the  feeding  chute ;  both  plates 
being  inclined  inward  so  ns  to  bo  washed  clean  by  the  swash  of  tbo 
water. 

At  the  celebrated  Oould  and  Carry  Mill,  ns  first  arranged  for  dry 
croshing,  the  stamps  were  placed  in  batteries  of  Ave  each,  and  a  belt 
32  inches  iride  drove  two  batteries,  (or  ten  stamps.) 

As  appropriate  to  this  part  of  tlio  report  I  insert  interesting  details 
coDceming  the  Mettacom  Mill  stomp  batteries  at  Austin,  S'evada.  These 


672     MINES  AND   MINING   WEST   OF   THE   BOCKY   MOUNTAINS- 

■ 

particulars  were  obtained  by  Mr.  Baymond,  and  I  extract  them  from 
Lis  chapter  upon  metallurgical  processes : 

The  weight  of  tbo  Btomps  is  nearly  900  pounds  each.  There  is  not  so  much  fliffer- 
eiice  of  opinion  now  as  formerly  anions;  good  mill-men  as  to  tho  proper  weicbt  fur 
Rtunips.  As  the  amount  of  horse-power  (and  hence  of  fuel)  recjuired  to  run  a  battm 
depends  directly  upon  this  weight,  it  has  been  necessary  to  hnd  out  by  expcriemr 
wliether  heavy  blows  do  txa  much  work  in  proportion  as  lighter  ones,  and  where  thi* 
proper  medium  lies.  The  question  has  quite  as  much  to  do  with  tho  discharge  as  witb 
the  crushing.  Tho  blow  of  the  stamp  not  ouly  pulverizes  the  rock,  but  drives  it  out- 
ward through  the  screens.  In  dry-stamping  this  is  the  only  force  which  effects  the 
discharge.  Hence  the  weight  of  tho  stamp  should  not  bo  so  great  as  to  necessitate 
slow  running.  Probably  7«%  to  800  pounds  is  tho  best  weight  for  general  nse ;  though 
if  all  mills  were  run  as  skillfuUy  as  tho  Mettacom,  even  IKK)  pounds  would  not  be  too 
heavy. 

The  stems  are  3^  Inches  in  diameter.  The  usual  size  is  5^|,  and  these  stems  are,  there- 
fore, nearly  20  per  cent,  stronger  and  heavier  than  ordinary ;  tho  proportion  being  u 
the  squares  of  tho  diameters.  Tho  advantage  of  putting  a  larger  projiortion  of  the 
total  weight  into  tho  stem  is  the  diminished  vibration  nrom  the  blow  on  the  tappet. 
The  stems  should  always  be  fitted  as  closely  as  possible  to  tho  guides ;  but  li|;bt  stems 
spring  or  bend,  and  wear  the  guide  in  rising.  There  is  no  wear  of  this  kind  in  falling, 
so  long  as  the  stem  is  true.  The  stems  are  sot  8^  inches  apart,  the  bosses  and  shoe* 
work  within  about  two  inches  of  each  other,  and  the  distance  between  the  tappets  ii 
about  throo-fourths  of  an  inch.  Tho  whole  length  of  each  battery-mortar  is  therefore 
about  5  feet  6  iuches. 

The  cam-shaft  is  rigged  with  single  cams.  The  old  fashion  of  triple  cams  is  now 
about  obsolete ;  but  the  usual  fonu  is  tho  double  cam,  which  many  mill-men  stiU 
prefer,  claiming,  that  as  it  gives  two  drops  of  the  stamp  for  each  revolntion,  it  saTes 
friction  in  gearing,  and  enables  tho  battery  to  be  nin  at  high  speeds  without  runDia^ 
the  engine  as  fast.  These  and  other  arguments  for  tho  double  cam  ouly  prove  that  it 
suits  the  machinery  which  has  been  calculated  for  it.  As  a  matter  of  fact,  however, 
I  have  never  seen  double-cam  batteries  equal  the  single  cams  in  speed ;  and  I  think 
Mr.  Howell  is  right  in  claiming  the  advant-ago  for  single  cams,  that  the  shoulder  can 
be  brought  directly  under  tho  tappet,  so  as  to  prevent  catching.  With  the  ordimiy 
double  cam,  the  shaft  must  be  set  lurther  back  from  tho  stems,  and  the  cams  are  easilj 
caught  and  broken. 

This  subject  is  directly  related  to  the  speed  of  tho  battery.  The  Mettacom  mill  hu 
vindicated  triumphantly  the  wisdom  of  its  peculiar  features  by  the  most  extraordinary 
iiinning  on  record.  For  months  together  the  batteries  have  l)een  kept  at  from  9d  to 
100  drops  i)er  minute,  rising  to  102,  or  even  105,  and  nover  falling  below  94 ;  yet  there 
has  never  been  a  cam  broken  in  the  mill.  Tho  Manhattan,  an  excellent  mill,  with 
double  cams  and  stamps  weighing  only  750  x>ounds,  cannot  safely  run  on  the  same  ore 
at  higher  speed  than  85  to  tho  minute,  and  Mr.  Curtis,  tho  able  superintendent,  with 
tho  perforniiwces  of  tho  Mettacom  before  his  eyes,  naturally  declares  himself  in  Divor 
of  the  single  cam,  which  would  enable  him  to  nin  his  batteries  up  to  110  per  minate. 
Tho  Mettacom  stamps  fall  10  inches.  Tho  original  drop  was  9^  inches;  but  it  was  ia- 
crease4  to  ease  the  cams  and  give  less  jar.  Tho  rebound  of  the  stamps  amounts  some- 
times to  1^  inchefl.  Strango  to  say,  the  high  speed  maintained  has  not  caosod  excesnve 
necessity  of  repairs.  On  the  contrary,  tho  battery  has  stood  the  strain  hotter  than  any 
other  within  my  knowledge.  Even  tho  shoes  and  dies,  which  were  not  sappoaed  to  be 
unusually  good,  being  bought  for  ordinary  hard  iron,  lasted  for  five  months  of  coDtion- 
ous  running  without  being  replaced.  This  fact  cannot  be  adequately  explained.  Ftob- 
ably  that  x)articular  set  was  a  lucky  cast.  Ordinarily,  it  would  have  worn  out  in  about 
six  weeks ;  but  I  do  not  doubt  that  tho  heavy  charges  put  through  the  batteries  at  high 
speed  protected  the  shoes  and  dies  from  pounding  on  one  another,  which  they  aroqaite 
likely  to  do  in  ordinary  mills,  especially  wheu  the  feeder  is  careless.  A  mill  ninnhig 
at  100  to  the  minute  keeps  tho  fee<ler  busy;  and  he  does  not  wait  for  a  stamp  to 
thunder  out,  by  pounding  on  its  anvil,  that  it  has  finished  its  last  moathAil  and  wanti 
another. 

A  fact  not  to  be  overlooked  iu  this  connection  is  tho  great  solidity  of  the  batteiT 
frame  and  foundations.  Niuc-teuths  of  tho  stamp-mills  ordinarily  erected  would  nu 
themselves  to  xiicces  if  run  as  the  Mettacom  has  been,  without  breaking  ao  much  as  s 
bolt. 

The  gain  in  quantity  of  ore  crnshed  is  more  than  proportionate  to  the  incnaie  of 
speed.  As  I  have  remarked,  this  quantity  depends,  in  diy-cniahing  eapeclaUjy  on  the 
discharge.  1  shall  sneak  of  that  preseutly,  as  it  regards  the  arrangement  of  aeiesiis; 
but  I  -now  refer  to  the  frequency  of  tho  drops  which  supply  the  direct  innnilae  and  tho 
air  shock,  by  which  tho  dry  ''pulp''  is  driven  through  the  acreeoa.  Mr.  Bbmll  fynd 
by  experiment  that  with  60  drops  per  minute  he  could  put  tkroagfa  in  twwitj^ter 
hours  only  about  4^  tons ;  90  drops  gave  »  little  over  10  tons ;  and  lUil  drapa  wm9  ttfli 
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15|  lOM.    If  we  assnmo  that  the  increase  in  consnmption  of  fuel  would  be  the  same  as 
that  in  the  power  ^nerated  by  the  falling  stamps  i>er  minute,  we  shall  have — 


No.  of  drops 

per 

xninatA. 

HoTBe-power, 
per  Btamp. 

IncTeMO  of 
power. 

Yield. 

IncretMCof 
yield. 

60 

90 

103 

1.36 
2.04 
2.23 

15^ 

50  per  cent  . 
10  per  cent. . 

123  per  cent. 
55  per  cent. 

The  increase  of  speed  from  60  to  103,  or  70  per  cent.,  increa8e<l  the  yield  from  4i  to 
I5^y  or  244  ner  cent.  To  this  should  be  added  the  gain  in  wages,  interest  on  capital, 
kc.,  secured  by  rapid  running.  *  This  comparison  docs  not  fairly  apply  to  wet-crushinff, 
hough  I  am  satisfied  that  in  that  process  also  high  speeds  are  the  best.  But  the  dif- 
erence  is  not  so  startling.  Most  wet-crushing  mills  come  pretty  near  the  average  of 
.i"  tons  cnishexl  in  twenty-four  hours  per  horse-power  developed  by  each  stamp.  But 
he  above  table  shows  a  variation  from  0.33  tons  at  60  to  0.70  at  10*2.  The  performance 
►f  the  Manhattan  mill  is  about  0.45  ton  crushed  in  twenty-four  hours  per  horse-power 
leveloped  by  each  stamp  j  and  this  is  a  fair,  perhai)s  a  high,  average  for  such  mills. 

When  the  throat  of  tlie  battery  is  open,  the  pulp  will  be  thrown  both  ways,  and 
lome  of  it  comes  back  on  the  feeding-floor.  This  indicates  a  fact  too  often  ignored  in 
;he  construction  of  mortars,  namely,  that  since  the  impulse  given  by  the  stamp  is 
radial  in  all  directions,  the  greater  the  surface  of  diHchargo  the  higher  will.be  the  duty 
[>erfomied.  The  Mettacom  batteries  are  not  perfect  in  this  respect.  They  have  only 
k  single  front  discharge,  but  this  is  18  inches  high,  instead  of  12,  as  is  usual.  It  it 
aoticed  that  the  line  pulp  comes  mostly  through  the  upper  six  inches,  and  hence,  in 
noBt  batteries,  would  be  thrown  back  into  the  mortar  until  it  found  exit  below.  Va- 
rions  forms  of  mortar  with  increased  discharge  have  been  recommended.  The  max- 
imnm  discharge  per  stamp  is  attained  by  Clayton's  circular  mortar,  containing  only 
Doe  stamp.  There  are  also  mortars  with  universal  discharge,  in  which  the  scn>ens  ^o 
•U  the  way  round,  being  curved  at  the  ends.  The  most  common  are  the  double  dis- 
chargers, having  screens  in  front  and  behind,  and  the  feed  over  the  rear  screen.  The 
objection  hitherto  made  to  all  arrangements  involving  curved  screens  is  the  difficulty 
of  properly  stretching  and  keying  them,  while  in  dry-cnishing,  even  a  rear  screen  is 
found  to  be  inconvenient  on  account  of  breakage  from  coarse  ore.  Mr.  Curtis,  of  the 
Ifanhattan,  however,  prefers  a  double  discharge,  while  Mr.  IIowcU  cares  more  for  end- 
dischargers.  The  Mettacom  end-stamps  are  hung  with  three-eighths  of  an  inch  more 
fiJl  than  the  others,  and  still  do  less  work.  The  order  in  which  the  stamps  fall  varies 
in  different  mills,  and  for  wet  and  dry  cnishing.  The  two  extremes  to  be  avoided  are 
a  simnltaneous  drop  of  all  the  stamps,  which  would  rack  the  frame,  strain  the  engine, 
destroy  the  continuity  of  discharge,  and  probably  break  the  screens ;  and  a  drop  in 
regular  succession,  (1,2,3,4,5,)  which  would  shove  the  ore  to  one  end  of  the  mortar, 
and  give  the  stamps  at  one  end  too  much,  and  at  the  other  end  too  little,  to  do.  Some 
mill-uien  prefer  to  arrange  the  succession  so  that  no  stamp  shall  immediately  follow 
its  next  neighbor.  The  orders  1,4,2,5,3;  1,3,5,2,4;  4,2. 5, 1,3,  would  satisfy  this 
condition.  Others  prefer  dropping  the  two-end  stamps  first,  as  1, 5, 2, 4, 3,  or  1, 5, 4, 2, 3. 
The  wave  of  discharge  or  splash  of  the  water  through  the  screens  in  wet-crushing 
is  to  be  taken  into  consideration.  In  dry-crushing,  tue  objects  to  be  secured  are  an 
equal  distribution  of  ore  under  the  stamps,  giving  an  equal  work  per  stamp,  and  a 
maximum  discharge  of  pulp  through  the  screens.  The  latter  seems  to  be  be-st  secured 
by  letting  the  middle  stamp  drop  last.  The  outer  stamps  should  then  have  slightly 
longer  cams,  to  increase  their  fall.  It  will  be  found  that  the  central  stamps  take  and 
distribute  nearly  all  the  feed.  Much  depends  on  the  skill  and  fidelity  of  the  feeder,  in 
XfOth  kinds  of  crushing.  Hence  the  automatic  self-feeding  batteries  used  in  Cornwall 
have  found  little  favor  in  this  country.  They  do  not  *^ humor 'Hhe  stamps;  and  the 
difference  in  regularity  of  running  and  in  duty  performed  is  more  than  equivalent  to 
the  vages  of  a  good  feeder. 

The  screens  of  this  mill  are  No.  40  brass  wire,  (1,600  meshes  to  the  square  inch,) 
which  is  preferred  for  dry-crushing  to  the  '*  Russia-punched."  The  latter  are  frequently 
preferred  by  mill-men  in  wet-crushing,  on  account  of  alleged  greater  durability,  or  in 
the  belief  that  slits  are  better  adapt^  to  discharge  lic^uid  pulp  than  meshes.  I  lake 
leave  to  doubt,  however,  whether  these  advantages  in  any  case  coimterbalance  the 
greater  proportional  discharge-area  offered  by  wire  screens.  The  Mettacom  screi^ns 
are  not  vertical^  but  lean  outward  about  10  degrees.  The  pulp  generally  goes  through 
obliquely,  and  is  as  fine  as  the  siftings  of  a  horizontal  No.  60  sieve.  Tne  an^le  given 
has  been  established  as  the  best  for  dry-crushing.  The  gain  in  amount  of  discluhrge, 
wet  or  dry,  firftm  inclined  screens,  is  universally  recoguized ;  but  mill-men  do  not  so 
generally  Dear  in  mind  that  the  screen  so  set  should  be  a  little  coarser  than  the  fineness 
reqoirfNl  fm  the  pulp,  if  the  best  results  are  to  be  obtained.    Mr.  Howell's  observation 
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is  that  Htnnips  ordinarily  cnish  fast'Or  than  the  batteries  discharge.  He  lias  ofleD  |in: 
the  pulp  back  through  his  battery,  and  found  that  it  took  about  as  long  to  go  thToa;:;ti 
a  sfrosh  rock.  Running  sh>w  gives  the  line  dust  a  cliance  to  fall  back  undtT  tie 
stamps ;  running  fast  keeps  it  constantly  in  motion,  and  much  of  it  gets  out.  I  wl- 
turc  to  suggest  some  couHidorations  based  upon  the  foregoing  facts,  and  calcnlatr^I 
think,  to  put  mill-men  upon  the  right  track  in  increasing  the  efficiency  of  dry  bat- 
teries. It  seems  to  me  that  dropping  900-pound  stamps  is  a  costly  way  of  uiakiLg 
currents  of  air  to  promote  discharge.  The  object  of  the  mill-mau  should  be  to  girt  thr 
highest  practicable  speed  from  his  stamps,  and  then  to  give  them  such  facilitie:>  fo: 
discharge  as  that  eveiy  drop  shall  do  its  full  work  in  crushing.  The  increase  of  th-- 
discharge-area  is  the  first  and  most  obvious  means,  and  a  usefuranxiliory  will,  I  think, 
be  found  in  producing  a  current  of  air  with  a  fan,  which  shall  suck  or  drive  the  noe 
dust  through  the  sieve.  I  have  seen  exhausting  fans  applied  in  this  way  in  sevtiil 
mills.  There  was  one  in  the  Sheba,  at  Star  City,  Humboldt  County,  and  there  were 
several  in  the  early  Austin  mills,  which  were  finally  condemned.  Mill-men  are  too 
n^ady  to  reject  such  appliances  as  soon  as  they  cause  a  little  trouble,  whether  throngb 
faulty  construction  or  careless  management.  But  this  point  will  bo  found  too  import- 
ant to  be  dismissed  so  easily.  I  do  not  remember  ever  in  my  life  seeing  a  stamp  mill  in 
which  the  difficulty  of  discharge  did  not  really  delay  the  work  of  crashing.  The  ex- 
treme of  excessive  discharge,  which  would  do  no  harm,  is  carefully  avoided,  and  do 
one  can  tell  to  this  day  how  much  the  stamp  now  in  nse  could  be  made  to  do  by 
simply  improving  1)atterie8  in  this  respect.  The  tide  of  invention  is,  it  appean  to  mf, 
running  the  wrong  way.  Wo  have  innumerable  devices  to  increase  the  rorce  and  effi- 
ciency of  fho  blow  of  the  stamp,  which  is  already  in  advxuice  of  the  rest  of  the  nu- 
chiner^  while  the  inventions  for  improving  the  mortars  and  discharges  are  few,  gen- 
erally impcrf(.»ct,  and  regjirded  with  too  little  favor  by  those  practical  mill-men  who 
are  alone  competent  to  take  hold  of  them  and  perfect  them. 

The  screens  at  this  mill  last  nearly  four  weeks.  When  the  threads  wear  thin  ther 
begin  to  shift,  and  the  screens  must  be  removed.  They  are  turned  to  prolong  the 
wear.  The  middle  of  the  screen  lasts  longest.  The  dies,  when  new,  come  op  to  within 
about  one  inch  of  the  lowest  i)ortion  of  the  discharge.  It  is  very  important  to  makr- 
this  interval,  called  the  *' height  of  issue,"  as  small  as  the  screens  will  bear.  The  dies 
used  for  ilve  months  wore  away  about  1^  inches,  and  the  introduction  of  new  ones 
raised  the  capacity  of  the  battery  nearly  two  tons  per  day.  Much  trouble  wosexpe^ 
rienced  in  keeping  the  dies  in  their  places  in  the  bottom  of  the  mortar.  Finally,  150 
pounds  of  melted  lead  was  poured  in,  iilling  the  mortar-bed  abont  one  inch.  Thau 
found  to  work  well.  I  think  that  for  dry-crushing  a  single  die,  tilling  the  whole  bed 
would  be  better  yet.  When  it  wears  on  one  side  it  can  be  tumeil,  and  so  usetl  tiU  it '» 
worn  out.  /fhis  is  a  Gunnan  plan,  and  used  successfully  in  some  dry-cmshing  milb 
managed  by  G<;rnians  in  this  country. 

The  foundation  of  a  battery  is  the  most  important  part  of  its  constmction,  aadiri* 
tluj  feature  most  neglected  in  this  country'.  Few  mill-owners  like  to  put  »o  much 
money  "  out  of  sight  ;*'  the  work  of  preparing  foundations  is  parsimoniously,  ijporantlv, 
or  carele^y  managed ;  and  the  result  is  that  the  batteries  cannot  l>o  mn  at  high  speci 
and  even  at  low  speed  they  are  continually  settling,  or  fretting  out  of  line.  The  greii 
etHciency  and  stability  of  the  Mettacom  mill  is  duo  to  its  carefully-prepared  fmSoA^ 
tion.  TIh^  mortar-blocks  are  set  on  end,  ui>on  solid  bed-r*ck.  They  are  nine  f«t 
deep.  Before  placing  them  the  rock  was  thoroughly  smoothed  and  leveled,  and  the 
bottom  of  each  block  was  planed  true.  The  nimer  ends  of  the  blocks  being  (as  is  the 
case  with  all  large  timbers)  sun-cracked,  melted  sulphur  was  poured  into  the  cracks 
The  mortars  an*  set  on  the  blocks  and  screweil  down  tight.  If  screwed  (as  isfw- 
quently  the  case)  directly  to  the  blocks,  they  will  in  a  few  months  got  loose,  and  pwk 
and  sand  will  work  betVeen,  putting  the  machinery  out  of  plnrob  and  cndangeriBf 
the  moitar.  To  prevent  this,  two  thicknesses  of  blanket  soaked  in  tar  were  pat  If- 
tween  the  mortars  and  the  blocks.  An  arrangement  was  msUie  by  which  the  settlia^ 
of  the  mortars  could  be  measured.  It  is  found  that  after  more  than  a  year  of  steady 
ninning  they  have  sunk  uniformly  less  than  one-fourth  inch — doabtlcss  dne  to  (kf 
compression  of  the  blankets.  The  freedom  from  jar  in  the  mill,  while  the  battene> 
were  running  at  tremendous  speed,  impressed  me  as  decisive  pi*oof  of  the  utility  of  tbe 
arrangements  described.  There  is,  however,  some  vibration  in  the  cam-«halt>  whiek 
should  have  l)ej.«n  live  inches  instead  of  four  in  diameter.  ^Ir.  IIowcll  ri»conTr.teBd^ 
also  heavier  bearings.  The  latter  are  now  eight  inches,  and  should  bo  teu.  NoBil>' 
bitt  metal  is  used  in  the  upper  box ;  it  cannot  be  kept  in,  and  smooth  iron  is  therrC** 

E referred.  The  batter^',  running  at  06  to  100  per  minute,  requires  about  twentr-tw 
orse-power,  which  is  perhaps  a  little  more  than  ha^  the  i>owcr  employeil  i:  the  nuu- 
and  ciiLshes  easily  seven  tons  in  twelve  hours.  This  being  stbont  tbe  nsna*  Intyfr 
twenty-four  hours,  the  rest  of  the  mill,  especially  the  reverueratoriea  Ibr  roas  ig.  os- 
culated on  that  basis,  cannot  come  up  to  the  capacity  of  the  battery;  and  tL  «  sM* 
defect  in  the  original  plans  has  never  yet  been  remedied.  I  have  croqnently  ion' 
mills  in  which  the  capacity  of  the  roasting  or  amalgamating  apparatna  isqaiteoF 
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;ed  to  that  of  the  batteries.  In  such  cases  the  extra  machinery  is  practically  good 
nothing,  since  the  capacity  of  a  mill  is  determined  by  its  least  adequate  part.  The 
'/tacom  batteries  must  either  run  but  twelve  hours  daily,  or  they  must  run  for  a 
a^  period  at  full  capacity,  and  then  stand  still  until  the  surplus  of  the  pulp  bos 
Q  roasted. 

AUSTRALIAN  MACHINERY  AND  STAMPS. 

iJext  to  California  and  Nevada,  Australia  is  the  country  in  wliicli  the 
latest  number  of  stamp  mills  have  been  erected,  and  where  experience 
re  nearly  equals  our  own.  It  is  thus  important  to  glance  at  the 
:entand  character  of  Australian  mechanical  appliances,  and,  as  far  as 
wible,  to  compare  them  with  similar  machines  in  this  country. 
Che  mineral  statistics  of  Victoria  for  1808  give  some  very  interesting 
rticulars  concerning  the  weight  and  cost  of  stamp-heads  and  shanks 
i  lifters,  the  quantities  of  quartz  crushed  per  diem,  the  number  of 
Ics  per  square  inch  in  the  gratings,  the  quantity  of  water  used  and 
5  quantity  of  quicksilver  used  and  lost.  They  have  reference  only  to 
5  principal  gold  mines  in  the  several  districts;  but  they  will  not  on 
it  account  be  less  useful. 

[n  the  Ballarat  mining  district  the  stamp-heads  and  shanks  oi;lifter8 
py  in  weight  from  4  hundred  weight  to  8  hundred  weight  2  quar-' 
s,  and  the  cost  is  from  £3  17s.  Gd,  to  £15 10«.  The  height  the  stamp- 
id  falls  ranges  from  7  to  10  inches.  The  number  of  strokes  made  by  • 
kmp  heads  per  minute  is  from  50  to  85.  The  quantity  of  quartz 
ished  per  head  per  diem  of  24  hours  varies  from  1  ton  to  4  tons.  The 
mber  of  holes  per  square  inch  in  the  gratings  used  is  from  40  to  200. — 
tie  latter  number  is  made  use  of  by  the  Victoria  company  at  Cluues ; 
5  grating  is  fixed  at  the  back  of  the  stamper-box.)  The  horse-power 
|uired  to  work  each  stamp  is  from  1  to  2.  The  quantity  of  water  used 
r  stamp-head  in  crushing  varies  from  950  gallons  to  8,640  gallons  per 
sm  of  24  hours.  The  quantity  of  mercury  used  in  the  ripples  per 
imper  is  from  5  to  75  pounds.  The  quantity  of  mercury  lost  per 
imp-head  per  week  varies  from  1  ounce  to  8  ounces. 
[n  the  Beechworth  mining  district  the  stamp-heads  and  shanks  or 
ters  vary  in  weight  from  4  hundred  weight  1  quarter  17  pounds  to  7 
ndred  weight  3  quarters,  and  the  cost  from  £5  3«.  M.  to  £13  per  head, 
le  height  the  stamp-heads  fall  varies  from  5  inches  to  14  inches, 
le  number  of  strokes  made  by  the  stamp-heads  per  minute  is  from  40 
90.  The  quantity  crushed  per  head  per  diem  of  14  hours  ranges  from 
hnndred  weight  to  4  tons.  The  number  of  holes  per  square  inch  in 
B  gratings  used  is  from  CO  to  140.  The  horse-power  required  to  work 
oh  stamp-lioad  is  from  0.75  to  1.50.  The  quantity  of  water  used  per 
unp-head  in  crushing  ^varies  from  720  gallons  to  11,520  gallons  per 
em  of  24  hours.  The  quantity  of  mercury  used  in  the  ripples  per 
unper  is  from  5  to  70  pounds.  The  quantity  of  mercury  lost  per 
imphead  per  week  varies  from  J  ounce  to  8  ounces. 
In  the  Sandhurst  mining  district  the  stamp-heads  and  shanks  or  lifters 
ry  in  weight  from  5  hundred  weight  to  8  hundred  weight,  and  the  cost 
>m  £4  58.  to  £8  lU.  The  height  the  stamp-heads  fall  varies  from  0 
18  inches.  The  number  of  strokes  made  by  stamp-heads  per  minute 
from  25  to  75.  The  quantity  of  quartz  crushed  per  head  per  diem  of 
hours  ranges  from  18  hundred  weight  to  3  tons  3  quarters.  The 
imber  of  holes  per  square  inch  in  the  gratings  used  is  from  64  to  140. 
le  hor8e-i>ower  required  to  work  each  stamp-head  is  from  0.66  to  2. 
le  quantity  of  water  used  per  stamp-head  in  crushing  varies  from  4,000 
lions  to  8,640  gallons  per  diem  of  24  hours.  The  quantity  of  mercury 
^  in  the  ripples  per  stamper  is  from  10  to  40  ponnds.    The  quantity 
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of  mercury  lost  per  stamp-head  per  week  varies  from  J  ounce  to  5§ 
ounces. 

In  the  Maryborouj^h  mining  district  the  stamp-heads  and  shanks  or 
lifters  vary  in  weight  from  i  hundred  weight  2  quarters  to  8  hundred 
weight,  and  the  cost  from  £4  ISh.  M.  to  £8  Us.  Gd.  The  height  the 
stamp-heads  fall  varies  from  G  to  22  inches.  The  number  of  strokes 
made  by  stamp-heads  per  minute  is  from  50  to  75.  The  quantity  of 
(|uartz  crushed  per  head  per  diem  of  24  hours  ranges  from  1  ton  to  3 
tons.  The  number  of  holes  per  square  inch  in  the  gratings  used  is  from 
70  to  144.  The  horse-power  required  to  work  each  stamp-head  is 
I'rom  0.50  to  2.50.  The  quantity  of  water  used  per  stamp-head  in  crash- 
ing varies  from  900  to  8,040  gallons  per  diem  of  24  hours.  The  quantity 
of  mercury  used  in  the  ripples  per  stamper  is  from  3  to  30  pounds.  The 
quantity  of  mercury  lost  per  stamp-head  per  week  varies  from  IJ  ounces 
to  8  ounces. 

In  the  Castlemaine  mining  district  the  stamp-heads  and  shanks  or 
lifters  vary  in  weight  from  4  hundred  weight  2  quarters  to  8  hundred 
weight,  and  the  cost  from  £4  2«.  (id.  to  £21  11«.  M.  The  height  the 
stamp-heads  fall  varies  from  G  to  15  inches.  The  number  of  strokes 
made  fey  stamp-heads  i>er  minute  is  from  35  to  75.  The  quantity  of 
quartz  crushed  per  head  per  diem  of  24  hours  ranges  from  1  ton  to  3 
tons  5  hundred  weight.  The  number  of  holes  per  square  inch  in  the 
gratings  used  is  from  40  to  144.  The  hoi'se-power  required  to  work 
eaxjh  stamp-head  is  from  0.50  to  2.  The  quantity  of  water  used  per 
stamp-head  in  crushing  varies  from  4,800  to  12,900  gallons  per  diem  of 
24  hours.  The  quantity  of  mercury  used  in  the  ripples  per  stamp  is 
from  0  to  40  pounds.  The  quantity  of  mercury  lost  per  stamp-head  per 
week  varies  from  J  ounce  to  24  ounces. 

In  the  Ararat  mining  district  the  stamp-heads  and  shanks  or  hftcrs 
vary  in  weight  from  5  hundred  to  G  hundred  weight  3  quarters,  and  the 
cost  from  £7  to  £8  Ss.  The  height  the  stamp-heads  fall  varies  from 
7^  to  10  inches.  The  number  of  strokes  made  by  stamp-heads  per 
minute  is  from  60  to  72.  The  quantity  of  quartz  crushed  per  head  per 
diem  of  24  hours  ranges  from  1  ton  5  hundred  weight  to  1  ton  10  hmi- 
dred  weight.  The  number  of  holes  per  square  inch  in  the  gratings  nsed 
is  from  00  to  120.  The  horse-power  required  to  work  each  stamp-head  is 
0.75.  The  quantity  of  water  used  per  stamp-head  in  crashing  varies 
from  4,320  gallons  to  12,960  gallons  per  diem  of  24  hours.  The  quantity  of 
mercury  used  in  the  ripples  per  stamp  is  from  6  to  47  i>ounds.  The 
<iuantity  of  mercury  lost  per  stamp-head  per  week  varies  from  J  ounce 
to  7  ounces. 

In  the  Gipp's  Land  mining  district  the  stamp-heads  and  shanks  or 
lifters  vary  in  weight  from  6  hundred  weight  to  7  hundred  weight  2 
quarters,  and  the  cost  from  £5  5«.  to  £40.  The  height  of  the  stamp- 
heads  fall  varies  from  7  to  10  inches.  The  number  of  strokes  madel^ 
stamp  hea<ls  per  minute  is  from  60  to  80.  The  quantity  of  qoartx 
crushed  per  head  per  diem  of  24  hours  ranges  from  1  ton  10  huudnd 
weight  to  2  tons  1  hundred  weight.  The  number  of  holes  per  square 
inch  in  the  gratings  used  is  from  70  to  250.  The  horse-power  required 
to  work  each  stamp-head  is  from  0.75  to  1.60.  The  quantity  of  ¥rater 
used  per  stamp-head  in  crushing  varies  from  1,600  gallons  to  20yW 
gallons*  i>er  diem  of  24  hours.  The  quantity  of  mercury  nsed  in  the 
ripples  per  stamp  is  from  10  to  37  pounds.  The  quantity  <rf  maoatf 
lost  per  stamp-head  per  week  varies  from  5  ounce  to  32  ounces. 


*  This  is  excessive. 
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It  will  be  interesting,  also,  for  comparison  with  our  own  statistics,  to 
note  the  present  number  of  machines  in  use  in  Victoria,  Australia,  for 
different  mining  purposes.  The  following  statement  shows,  approxi- 
mately, the  number  of  miners  employed,  the  machinery  in  use,  and  its 
value  in  the  several  gold  fields  in  the  colony,  &c.,  compiled  from  the 
mining  surveyor's  and  register's  reports  for  the  quarter  ending  Septem- 
ber, 1869. 

The  number  of  miners  (including  16,393  Chinese)  engaged  in  alluvial 
and  quartz  mining  was  68,684. 

Machinery  for  cUluvial  mining. — Steam  engines  used  in  pumping  and 
winding,  422 ;  horse-puddling  machines,  1,797 ;  whims,  292  j  whips  oi- 
pulleys,  310  5  sluices,  toms,and  sluice-boxes,  18,740  5  hydraulic  hose,  13 ; 
pumps,  992 :  water-wheels,  303 ;  quicksilver  and  compound  cradles, 
281 ;  stamp-neads  crushing  cement,  652 ;  boring  machines,  21. 

In  quartz  mining. — Steam  engines  used  in  winding,  pumping,  and 
crushing,  656,  with  an  aggregate  of  12,308  horse-power ;  crushing  mar 
chines,  driven  by  other  power  than  steam,  67:  stamp-hesids  crushing 
quartz  or  other  vein  stuff,  6,200 ;  winding,  wasuing,  pumping,  or  other 
machines,  moved  by  water-power,  6  j  whims,  544 ;  whips  or  pulleys,  440. 

Approximate  value  of  mining  plant,  £2,219,658.  Number  o^square 
miles  of  auriferous  ground  actually  worked  upon,  892  J.  Number  of  dis- 
tinct quartz  reefs  actually  proved  to  be  auriferous,  2,808. 

Wdght  and  coat  of  stampSj  the  quantity  of  quartz  crushed  per  stampf  cf-c,  at  some  of  th- 
principal  gold  mines  in  Australia.  Compiled  from  the  ^^ Mineral  Statistics  of  Victoria" 
far  ld67. 


Name  of  district 


Ballant 

Beechwortb  . 
SuKlhiirst  ... 
lIarvbor<mf;h 
CasUeiuaiiM^ . 

Ararat 

GipjM  Land  . . 


Woifiht  of 
stainps. 


Pounds. 
400toa'H) 
44'i  to  775 
500to^<00 
4:10  to  800 
4jOtobOO 
fiOO  to  67.') 
000  to  750 


Cost  of  stampa. 


£ 
3 
5 
4 
4 
4 
7 
5 


«. 

17 

3 

5 

IB 
0 

00 
5 


d. 
Q 

6 

8 

C 

6  to  21 

0  to    8 


£    9. 

to  15  10 

13  00 

8  11 

8 


to 
to 
to 


14 

11 

0 


0  to  40  00 


d, 

0 

0 

0 

C 

6 

0 

0 


FalL 


Inchet. 
1  to  10 
to  14 
to  18 
to  23 
to  15 
1\  to  10 
7    to  10 


5 
6 
6 
G 


Blows  per 
minute 


50  to  85 
40  to  90 
25  to  75 
5U  to  75 
35  to  75 
GO  to  72 
GO  to  M) 


Quantity 

crushed  {K-r 

stamp  in  24 

liours. 


1 

0.8 

0.9 

1.0 

1.0 

1.25 


T9tXt. 

0    to  4.  n 
to 


4.0 
to  3-, 
to  3.0 
to  3i 

to  !..'-» 


1. 50  to  2.  u:. 


Name  of  district. 


Ballarst 

Be«H:b worth  . 
SandhurHt  ... 
Har\-horoui;h 
Cai»tleiiiuin(* . 

Ararat 

Glpps  Laud  . . 


.  r   ..»*  V.    !  llorfte-i>owcr 


40  to  200 
GO  to  140 
M  t4>  140 
7U  to  144 
40  to  144 


1. 00  to  2. 00 
0.75  to  1.50 
0.  m  to  2. 00 
0.  50  to  2.  50 
0.  .•)<)  to  2.  00 


iH)  to  I  JO  I  0.  75 

70  to  riO  I  0.  75  to  1.  50 


Gallons  of  water 
per  stamp. 


Quantity  I  Loss  of 
of  nwrcnry  i  luercur.N 
IHT  stamp.  :p'r  stamp. 


950  to 
720  to 
4,000  to 
900  to 
4,  FOO  to 
4,:)20  to 
1,  GOO  to 


8,640 
11  520 
8.644) 
8,  G^IO 
12,  «HM) 
12, 960 
25,000* 


PoMndi. 
to  75 
to 
to 
to 
to 
to 
to 


5 
5 

10 
3 
6 
6 

10 


70 
40 
30 
40 
47 
37 


Chtnce*. 

1     tOH 

i    to.- 
♦   to.-^V 
12  t<.  t? 
i   to-.M 
i    to7 
1-5    to  3:: 


*  This  excessive. 


STAMP-BATTER  LES  OF  POET  PHILLIP. 

For  the  purpose  of  coin])aring  our  methods  iu  California  with  those*,  in 
AuHtralia,  the  followinp^  notice  of  the  Port  Phillip  Company's  mines  and 
mill,  at  Clunes,  Australia,  is  added  to  the  foregoin«:  desijriptions.  This 
company  mines  u|K)n  five  veins,  with  an  a|;cgregate  driva^e  of  '17}^Ti\)i) 
eet,  equal  to  4|.  miles.    The  depth  of  the  main  shaft  is  404  feet ;  length 
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of  tramways  oil  tlie  surface  for  the  conveyance  of  qnartz  and  refuse. 
2.^)fH)  f(>et,  single-tnick;  engine  tVir  hoisting  and  pnmping  at  the  tni> 
sihnrtK,  about  85  horse-pon'cr.  The  costs  of  mining  and  raising  the 
(juai'tz  average  about  ISs.  per  ton.  The  large  masses  of  quartz  are  i>aRs«il 
tlironph  rock  breakers,  of  which  there  are  two.  The  number  of  Btann« 
ar  work  is  80 ;  of  these  56  weigh  about  600  {>ouud8  each,  including  the 
lifter.  They  give  alwut  75  blows  per  minute,  require  about  1  horse- 
power  ])er  stamp,  and  cmsh  an  average  of  about  2  tons  4  hundred  weigtit 
per  bead  i>er  24  hours.  The  remaining  24  stamps  weigh  about  800 
pounds  each,  including  the  lifter,  give  75  blows  per  minute,  require  io 
the  aggregate  about  30  horse  power,  aud  crush  about  4  tons  per  head 
])er  diem.  These  stamps  have  the  larger  portion  of  the  small  qnarti 
delivered  to  them.  The  quantity  of  water  required  to  work  the  Btatops 
efficiently  is  about  eight  gallons  per  head  per  minute,  being  921,000  gal- 
lons per  diem. 

The  construction  of  the  batteries  and  the  method  of  saving  the  ^Id 
in  tronghs  is  shown  In  the  accompanying  illustration,  giving  a  section 
through  the  battery. 

b  is  the  lower  end  of  the  self- 
fcediiig  hopper,  with  a  epriog. 
c,  below  it.    Just  below  this 
is   the  water-trough  d.   The 
stiiuip-lifter  or  stem  is  made 
largest  at  the  lower  end,  so  as 
to  be  wedged  into  the  head/ 
by  a  key  at  the  side,  in  tha 
respect  being   very  different 
from   the   method   of  attach- 
ment in  California.    The  head 
is  cast  also  in  oue  piece,  with- 
out a  shoe,  aud  is  renewed  when 
too  much  worn.    The  die  yis 
I  liiced  loosely  in  the  bottom 
box  or  bed  A.     The  delivery 
8  through  grates  upon  both 
s  dea  of  the  battery,  at  e,  e. 
A  iierforated  plate,  j,  serves 
t    retain  any  coarse  partjclcs 
thrown  oat,  and  the  stam|)ed 
n  aterial,  passing  through  thi» 
.]  )ate,  falls  iuto  the  mercory 
b  ixes  k,  k,  k,  and  thence  npcHi 
nt    k       ti  e  extreu  e  upper  end  of  which  only 
Tl  e  e  Bt    kes  are  eacli  eeveral  inches  broad, 
dtler  are       o      success  o    one  b  lor  another,  with  a  mercnry-boi 
th    lo   cr  end  through  wh  cl  the  miter  al  passes  before  entering  the 
uaste-trougb.    Tins  mercurj-box  serves  to  catch  any  flue  particles  irf 
gold  that  may  linvi;  passed  the  blankets  and  any  stray  globules  of  quiet- 
silver  from  the  upper  boxes." 

'  Ttx'  nmalfjani  which  nlnwly  iircumiilatoa  in  threo  buxes  liaa  been  foand  to  bDOii 
i-i'.viitiiUiuv  couditiuu,  and,  avconljii^  to  Mr,  (jrorgu  >'.  Ulricb,  tlio  minerologint,  conUtB 
iiiily  II  biuull  [Htri.'Ciituuo  «'  iiulirkbih'LT,  vtith  a  r^utivulj  tisud  perccnUigu  of  gold,  (ul 
I'liinns  tnu>  crystaU.  which,  uuilor  the  .-u'tion  uf  nitric  M'iiU  do  not  Itocomp  loow  w' 
s|H)n<c.v.  I>iit  tuki-  tbi-  nppearanco  nail  liiHtrc  nf  «olid  iplil  cryatata.  Tbej  toe  nsaallf  ii 
iiuHlilii^l  und  dijstorti^  uctalicdra,  ftnd  uru  Bomutim«a  iirisuiiu-ju. 


THE  UECHASICAL  AFPLUNCG8  OV  HUflNQ. 


8TA3IP-MILLS  IN  BB&ZIL. 

Th^  staiDp-mills,  carrying  in  the  aggregate  135  stamps,  id  use  at  the 
MoiTo  Vellio  miDes  in  Brazil  are  constructed  upon  tbe  Oomish  pattern, 
except  that  each  lifter  has  four  iron  guides  to  keep  it  in  positiou.  When 
Dew,  one  of  these  stamp-heads  weighs  230  pounds,  and  when  worn  oat 
only  CD  pounds.  The  average  weight  may  be  considered  to  be  150 
pounds,  and  the  duration  about  four  months.  The  total  weight  of  the 
stamp,  with  lifter,  shank,  &c.,  is  about  040  poun<ls.  The  battery-box  is 
made  of  wood  and  Uued  with  sheet-iron.  The  distance  between  the  heads 
and  the  sides  of  the  coSer  is  about  three  inches.  The  batteries  are 
self-feeding.  Tbe  grates  are  nineteen  inches  long  and  nine  iuches  wide, 
and  are  made  of  sbeetcopper,  pierced  with  conical  holes  one-twclfcb  of 
an  inch  in  diameter  outside  and  tapering  to  one-forty-eighth  of  an  inch 
on  the  inside.  These  copper  plates  are  found  to  be,  on  the  whole,  more 
durable  than  iron.  Further  particulars  of  practii^  value  may  be  ob- 
tained from  tbe  following  tabular  statement,  given  by  Mr,  J.  Arthur 
Fbi:iips,  from  the  manuscript  notes  of  Mr.  F.  Dietzsch,  the  saperiutend- 
ent  of  the  reduction  works : 

XuaAer  and  dimmtiont  of  ttomp  mill*  at  l)a  Mom  Vtiho  Miiit*,  Sretil. 
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The  product  of  stamping  issuing  from  the  grates  in  front  is  diluted 
with  clean  witter  as  it  runs,  and  is  conducted  over  inclined  tables  or 
strakcs  about  eighteen  inches  wide  and  from  tweuty-seven  to  thirty  live 
feet  in  length,  with  a  fall  of  one  inch  per  foot.  Bullocks'  bides,  tanned 
with  the  buir  im,  are  spread  over  tbe  first  sixteen  feet  of  these  strnkes, 
und  baize  cloths  are  placed  bolow,  followedagain  by  another  series  of 
overlapping  skins.  These  skins  and  strips  of  baize  are  washed  at  regu- 
lar intervals  in  separate  tanks.  Tbe  deposit  on  the  first  three  skins  is 
known  as  bead-sand,  and  amounts  to  0.43  of  a  cubic  foot  per  ton  of  oro 
8taui}H!d.  This  sand  goes  to  the  amalgamating  house.  The  "miiUllo 
sand,"  from  skins  Nos.  4  and  13,  contains  some  six  ounces  of  gold  per  tun, 
and  is  further  enriched  by  being  washed  over  another  system  of  strukes. 
The  products  below  the  filtb  skin  are  known  as  "taibsand,"  and  an'  sub- 
jected to  further  concentration.  "  Mr.  Dietzsch  remarks  that  straking 
may,  on  the  whole,  be  considered  a  cheap,  simple,  and  economical  pro- 
ceiw,  by  which  07  per  cent,  of  the  gold  originally  ]tn'sent  in  the  ore  is 
obtained  in  a  highly  concentrated,  state,  while  the  33  |ier  cent,  which 
escaiies  is  in  two  distinct  forms — first,  light  free  gold;  second,  gold 
inclosed  in  the  coarser  particles  of  pyrites." 
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Tlie  dimensions  and  products  of  the  strakes  are  given  ia  the  annexed 
table: 

DinMniuMU  and  product*  of  itnutts  at  (ie  Morro  FaUo  Mint*,  BriuiL 
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THB  GSaUAN  STAMP  BATTERIES. 

In  Gennany  the  round  stem  revolving  stamp  has  not  been  introdaced. 
Square  stems  of  timber  with  square  heads  are  the  most  common,  and  tk 
cams  are  usually  short  projections  from  a  large  cylindrical  wooden  shall, 
lifting  the  stamp  by  CBt«hiag  uudcr  a  projecting  tongue.  The  stamp 
stems  are  also  made  of  rectangular  iron  rods,  either  single  or  bolted  to- 
gether, and  secured  to  the  square  shank  of  the  stamp-bend  and  shoe  (all 
in  one  piece)  by  means  of  bolts.  The  head  is  about  six  inches  squaw 
and  nine  inches  high,  ranging  with  the  weight  desired  for  the  stamp. 

The  mortar-box  or  coffer  ia  made  of  planks  lined  with  sheet-iron,*  aud 
the  bed  usually  consists  of  stamped  quartz  pounded  in  by  tbe  stamps  or 
solid  stone,  or,  better,  of  heax'y  cast-irou  dies  or  anvils  as  long  as  the  bo^ 
tom  of  the  mortar.  These  dies  are  simply  rectangular  masses  with  plane 
surfitces,  and  the  upper  die  is  four  inches  thick.  As  a  very  firm  and 
crcn  fouudatiou  for  it  is  necessaiy,  it  is  found  best  to  place  it  on  anotha 
muss  uf  similai'  form  but  heavier,  from  six  inches  to  twelve  inches  higfa. 
In  the  cross- sections  of  batteries  given  beyond,  these  iron  dies  are  seea 
at  17  and  g.  The  lower  of  the  two  masses  rests  directly  ni>on  the  ends 
of  blocks  of  wood  or  upon  heavy  timber,  which  is  supported  uiK>n  cross- 
sills  still  lower,  and  these  iti  turn  upon  masonry.  When  it  is  intended 
that  the  battery  shall  stand  indepeudeutly  of  the  frame  of  the  building, 
the  foundations  are  carried  to  a  greater  depth.  The  upper  iron  block  w 
die  of  course  is  subjected  to  rapid  wearing,  and  it  is  generally  alloired  to 
wear  off  for  one  and  a  half  inch  before  it  is  turned  over.  When  it  has 
been  worn  out  to  this  extent  on  both  sides  it  is  reduced  to  a  plate  odI.v 
ail  inch  thick,  and  is  then  broken  up.  These  dies  do  not  At  tightly  be- 
tween the  sides  of  the  mortar;  a  little  space  is  lett,  which  is  filled  br 
wedges,  and  when  these  are  removed  the  die  can  be  easily  turned.  For 
convenience  of  handling  they  are  made  with  short  projections  at  tbe  ends. 

Iron  is  beginning  to  be  usetl  to  some  extent  tor  battery  frames  and 
mortars,  and  liittiuger  gives  figures  of  end  posts,  intended  to  receive 
woodi.'u  sides,  being  cast  with  \'ertieal  grooves  for  tbe  parpose.  loto 
these  grooves  the  ])laiiks  designed  to  form  the  mortar  boxes  can  be  fitted 
and  then  secni'cd  by  drawing  up  the  posits  by  bolts.     The  posts  rise  high 

*Tlit-  n'luliT,  iiictiiitrf  to  wntiiUT  lliiit  batturii^H  bu  ingcniona  and  well-conttructed  ii 
Hi>iiii-  ulliiT  ri'spccta,  Ntill  i-tlnlii  tliu  ivikmIiiii  iniirlar.  Rboiilil  remember  that  thcf  an  dM 
biiill  tin  i:raHluug  yuld  uru,  oud  Lvncc  iiutfectly  tiiflit  mortan  uv  not  nqnircd. 
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enough  to  receive  croaB-pieces  above,  and  at  the  baae  are  expanded  into 
three  hori/^utal  branches  or  feet  bo  as  to  fonu  a  firm  base  by  which  the 
whole  is  bolted  dowD  to  a  massive  foundation  of  masonry.  It  does  not 
ap[>ear  that  the  California  system  of  anchoring  the  battery  frame  to 
masonry  or  heavy  cross-sills  is  in  use  abroad.  On  the  other  hand,  the 
timber  frames  of  stamp  batteries  are  frequently  united  with  the  frame- 
work of  the  building  in  which  they  are  placed. 

In  the  Kevue  de  I'Exposition  4,  page  154,  mention  is  made  of  stamps 
coQBtructed  entirely  of  metal  at  Silberaa  near  Ems,  and  shown  by  a 
working  model  at  Kalk.  A  figure  is  also  given  which  represents  the 
stem  as  round  and  very  light,  with  a  screw-thread  cut  at  the  top,  upon 
which  the  iron  tappet  is  screwed  like  a  nut.  This  method  of  attaching 
the  tappets  was  formerly  used  in  California,  bnt  it  has  been  abandoned 
since  the  introduction  of  the  "  gib  tappet "  already  described. 
OTERPLOW  BATTEEIES. 

The  overflow  or  float  battery  is  the  simplest  fonn,  and  is  made  with 
nnmerous  modifications  intended  to  insure  the  best  working  results. 
The  overflow  may  be  along  the  whole  front  of  the  mortar-box,  or  at  the 
ends  alone,  or  at  the  front  and  ends;  but  in  practice  it  ia  generally  con- 
fined to  the  front  and  to  two  forms  of  the  float  battery :  1.  That  with 
the  unobstructed  overflow,  the  stamped  stuff  with  the  water  being  car- 
ried over  the  edge  of  the  front  wall  of  the  mortar ;  2.  The  partition  over- 
flow battery,  or  SckubersaU,  in  which  the  overflow  is  obstructe^l  by  a  par- 
tition descending  below  the  surface  of  the  water  in  the  batterj-,  leaving 
only  a  narrow  slit  or  space  through  which  the  water  and  materials  can 
flow  out. 

Batteries  of  the  first  form  are  made  with  the  overflow  from  8  to  15  or 
18  inches  above  the  bed,  according  to  the  fineness  of  the  stuff  required, 
being  from  16  inches  to  18  inches  when  particles  of  one  millimetre  in  <li- 
ameter  aro  to  be  produced.  For  coarser  materials,  the  height  may  be 
diminislicd  to  8  inches,  and  with  this  height  particles  five  millimetres  in 
diameter  will  be  delivered.  The  amount  of  water  required  for  each 
stamp  varies  from  four-tenths  to  eight- tenths  of  a  cubic  foot-per  minute. 
The  swash  in  an  open  overflow  battery  will  always  carry  over  more  or 
less  of  the  coarse  uncrushed  fragments,  particularly  when  the  height  of 
the  discbarge  is  not  great,  aud  it  is  to  obviate  this  difficulty  that  the 
partition  float  battery  has  been  devised. 

In  this  form  of  battery  the  discharge  takes  place  ]' 
through  a  long  and  narrow  slit,  opening  in  tbc  tiiortar  at  J 
a  height  of  four  or  five  inches  above  the  die,  and  extend-  L 
ing  outward  and  upward  to  the  height  which  would  be  J 
required  for  the  discharge  edge  of  an  open  battery.  In  1 
the  annexed  figure,  which  is  a  section  of  the  front  part  S 
of  a  mortar  made  of  wood,  this  oiwi^iug  may  be  seen,  J 
extending  from  just  abo\-o  the  surface  of  the  broken  ore  J 
upon  g  upward  to  the  top  of  the  trough.  The  wall  or  I 
partition  between  this  narrow  siuice  and  the  interio.'  of  ^  ,  , 
the  mortar-box  is  so  fitted  in  that  it  can  be  taken  out  'j?  J  (^  j 
in  order  to  clean  the  mortar  or  remove  any  obstruction  j 
that  may  have  lodge<l  in  the  opening.     If  the  slit  is  t 

f'iaced  too  low  in  the  mortar  it  is  liable  to  be  choked.  \-  .r   ' 
t  should  not  be  less  thiin  three  inches  above  the  die.  Li^t^^J/js 
It  is  also  important  not  to  have  the  opening  too  targe,  p -"'■■' 
as  the  velocity  of  tlio  upward  flow  of  water  would  then  t 
be  diminished,  and  would  not  be  sufficient  to  carry  out  L 
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the  pitlp  withont  tbe  QBe  of  a  maclt  greater  qoantit?  of  vater  than  ia  it- 
sirable.  It  is  evident  tliat  the  qnaDtity  and  flaeaesB  of  the  fitnfFdeliT- 
ered  by  thia  outward  flow  of  water  may  be  regulated  by  the  supply  ad- 
mitted to  tUe  battery.  The  consumption  of  water  for  such  stamp,  with  > 
three-quarter  inch  slit,  varies  from  two  to  three-tenths  of  a  cubic  foot  p« 
minute. 

GEBXAK  SCREEN  BATTEBIEa. 

In  the  German  screen  batteries,  the  screens  an 
placed  in  the  trout,  generally  at  a  height  of  six  iucbe« 
above  the  die,  and  rarely  at  three  inches  when  tbe 
quantity  of  water  is  great. 

The  figure  is  a  section  of  the  front  of  such  a  batten', 
showing  a  method  of  holding  the  screen  S  in  place  b,v 
means  of  a  frame.  An  opening  of  the  length  and 
breadth  of  the  screen,  is  cut  out  of  the  planking  of 
the  front  of  the  mortar-box,  and  a  rectangular  iron 
frame  is  bolted  or  screwed  on  to  the  inside  of  the  box 
and  projects  so  as  to  form  a  shoulder  thre«-quartera  of 
an  inch  wide  all  around  the  opening.  The  scn^n  ht- 
iug  placed  in  the  opening  fits  against  this  projectim, 
and  is  then  held  tightly  by  another  &ame  or  follower 
which  is  movable  and  swings  from  hinges  above,  and 
is  provided  on  its  lower  edge  with  a  projecting  ear 
that  fits  <Tver  a  staple  through  which  a  wedge  is  drives 
to  hold  the  frame  securely  in  its  place.  With  this 
.  construction  it  is  practi- 
cable to  pIa4-«  the  trough 
for  snpplying  water  in 
\[  the  front  instead  of  at 
I  the  back  as  is  usuiil.  In 
this  figure  the  two  an- 
vils or  blocks  of  cast-iron 

are  seen  af  j;  and  g'. 
The  impurities  of  water  flowing  through 

the  battery,  esjievially  floating  objects  such 

as  sticks,  grass,  and  the  like,  tend  to  grad- 
ually close  up  the  meshes  or  holes  of  the 

screens,  and  thus,  by  preventing  the  free 

exit  of  the  crushed  stuff,  to  diminish  the 

product.     In  order  to  prevent  this,  the 

form  known  as  the  Staiigatz,  or  stay-bat- 

t«ty,  has  been  devised  by  Kittiuger.    It 

consists  essentially  in  backing  wat^r  upi 

against  the  front  of  the  screen,  so  that 

both  faces  are  kept  washed,  and  the  ini- 

Eurities  dislodged  by  the  swash,  and  not 
eld  fast  in  the  holes  by  the  constant  pres- 
sure of  the  outward  current.  Thia  is  ac- 
complished by  putting  on  an  outer  water- 
box  or  a  plate  in  front,  thus  holding  the 
water  agiiinst  the  face  of  the  grate.  Tbe 
discharge  is  at  the  bottom,  through  one 
hole  or  escape-pipe,  made  conical  in  its  BitHnger'*  StMop  Battny- 
form.sothat  by  slipping  on  caps  of  different  sizes  the  apntare  m^be 
varii  d  at  will,  in  order  to  increase  or  dinuDish  the  flow. 
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lie  constmction  of  this  batterj  may  be  nnderstood  from  the  engrav- 
which  is  a  section  through  the  center  of  the  battery,  showing  the 
ips ;  the  bed,  with  the  two  iron  dies ;  the  water-box  in  front ;  the 
pe-pipe  ^  and  in  the  rear  of  the  battery  the  chute  for  automatic 
ing,  which  is  a  common  attachment  to  the  German  batteries,  and 
illy  delivers  the  ore  to  the  central  stamp. 

ittinger*  has  compared  the  fineness  of  the  product  of  the  two  kinds 
)attery,  the  Stausatz  and  the  Schubersatz,  each  furnished  with 
ens  punched  with  holes  one  millimetre  in  diameter,  and  finds  that 
Stausatz  or  stay-battery  gives  much  less  slime  than  the  partition 
>battery.  The  following  are  tlie  figures  which  he  gives  in  support 
is  statement : 

Size  of  particles. 
mil. 

0.00071 
O.OOOol 
0.00035 
0.00025 

100  100 


stausatz,  per 

cent. 

Schabeisatz,  per  cent. 

12 

2 

31 

28 

10 

10 

47 

60 

OHAPTEK  LXXX. 
PANS   FOR   GRINDING   AND   AMALGAMATING. 

c^ery  period  of  excitement  and  enthusiasm  in  mining  brings  with  it 
eat  demand  for  machinery,  and  stimulates  the  production  of  numer- 
contrivances  for  extracting  the  precious  metals.  At  such  times  it 
)t  unusual  that  men  who  have  had  little  or  no  experience  in  mining, 
gn  and  manufacture  for  sale  machines  for  crushing,  grinding,  and 
'.entrating,  and  other  men  of  even  less  experience  buy  tl\p  machines 
pay  transportation  upon  them  to  the  real  or  fancied  mine.  Such 
hines,  although  they  may  be  well  constructed  and  perhaps  adapted 
)me  special  condition  of  things  when  made,  are  rarely  found  to  an- 
?  the  intended  purpose  in  practice,  and  are  soon  thrown  out  of  the 
y  and  ranged  along  the  outer  wall  as  relics.  These  are  the  machines 
r'hich  it  has  been  most  aptly  said,  "  They  are  more  advertised  than 

ut  each  futile  effort  has  accomplished  one  useful  result.    It  has  in- 
cted  by  experience,  and  in  more  than  one  case  has  led  gradually  to 
perfection  of  machines,  and  apparatus  especially  adapted  to  the 
diar  necessities  of  our  mining  regions. 

THE  GREAT    NUMBER   AND  VARIETY    OP  PANS. 

lie  same  necessities  which  led  the  metallurgists  of  the  Pacific 
;t  to  adopt  iron  mortar  batteries  led  them  also  to  the  construction  of 
pans  for  grinding  and  amalgamating.  The  old  methods  of  grinding 
.rrastras  or  by  Oliilian  mills  were  cumbrous  and  slow,  difficult  to 
n  up  rapidly,  and  wasteful  of  quicksilver  and  amalgam.  The  man- 
ture  of  pans  also  received  a  great  impulse  from  the  fact  that  the  ore 
lie  Comstock  lode  was  peculiarly  well  adapted  to  working^in  such 

*  Lehrbuch  der  AnfbereitUDgskimdei  1867,  p.  75. 
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vessels.  Its  chemical  compositioD  is  each  that  the  iron  of  the  pans 
assists  its  decomposition.  It  not  only  contains  free  gold  and  silver,  but 
a  large  part  of  the  nndecomposed  compounds  of  silver  consists  of  the 
solphide,  which,  under  proper  treatment,  is  readily  decomposed  in  the 
pan,  the  particles  of  iron  worn  ofif  in  the  grinding  facilitating  the  pro- 
cess. The  ease  with  which  this  ore  could  be  reduced  in  pans,  naturally 
led  the  mill-men  and  miners  to  believe  that  the  same  apparatus  and 
processes  would  work  equally  well  upon  other  ores — an  error  which  ex- 
perience soon  rectilied. 

The  demand  for  pans  for  Washoe  and  for  new  mills  in  the  new  dis- 
tricts caused  them  to  be  made  in  great  numbers  and  in  a  great  variety 
of  forms,  each  inventor  urging  some  peculiar  excellence  attaching  to 
his  mode  of  construction.  Some  were  made  for  grinding ;  some  for 
grinding  and  separating ;  others  were  intended  simply  for  amalgamat- 
ing. This  diversity  was  still  further  increased  by  the  modifications  in 
the  form  of  each  made  from  time  to  time  by  the  inventors,  so  that  when 
we  look  back  for  a  few  years  we  find  a  long  list  of  the  dififerent  forms  of 
pans  and  amalgamators  which  have  been  made  for  the  use  of  miners 
and  metallurgists,  and  all  of  which  have  been  more  or  less  used  for  the 
purposes  intended.  Among  these  may  be  cited  Knox's,  Wheeler's,  Var- 
ney's,  and  Hepburn's  pans ;  Wheeler  and  KandalFs  tractory  conoidal, 
or  excelsior  grinder  and  amalgamator;  Wheeler's  amalgamator ;  Excel- 
sior continuous  grinder  and  amalgamator ;  Belden's  pan  ;  Belden's  sep- 
arator ;  Wheeler  and  Kandall's  conoidal  separator ;  Bartola  pan ;  Gas- 
ton's pan ;  Baux  and  Guiod's  grinder  and  amalgamator ;  Moore's  grinder; 
Hinkle  and  Capp's  centrifugal  ore-grinder;  Farrand's  amalgamator  and 
separator ;  Coleman's  little  giant  amalgamator.  To  these  may  be  added 
some  of  the  principal  pans  now  in  use,  as  well  as  some  of  those  men- 
tioned. These  pans,  which  will  be  described  last,  are  Patton's,  Wheel- 
er's, with  wooden  rim.  Booth  &  Company's,  Stevenson's  and  Horn's. 

The  attempt  will  not  be  made  to  describe  all  of  these  pans  and  amal- 
gamators ;  they  are  all  similar  in  their  action.  The  grinding  in  all  is 
effected  between  two  opposing  plates  of  iron,  and  the  chief  differences 
between  them  consist  in  the  modification  of  the  form  of  these  plates 
and  the  extent  of  their  surface.  They  all  combine  the  qualities  of  a 
mill  with  the  capacity  to  hold  a  certain  amount  of  ore-pulp,  for  it  is 
not  simply  grinding  that  is  required ;  the  operation  of  amalgamation 
and  chemical  reduction  of  the  ores  is  connected  with  it.  Inasmuch  as 
the  constant  grinding  would  soon  cut  through  the  thin  bottoms  of  the 
I)ans  if  unprotected,  and  destroy  the  mullers,  false  bottoms  or  dies  are 
cast  for  the  pans,  and  face-plates  (shoes)  of  hard  white  iron  for  the 
mullers.  These  are  so  made  as  to  be  easily  taken  out,  and  are  renewed 
when  worn  out. 

In  general,  the  pans  are  not  intended  to  receive  and  grind  coarse  ma- 
terials, though  in  some  of  them  ore  as  large  as  kernels  of  com,  or  even 
larger,  can  be  ground  to  a  fine  powder  without  much  injury  to  the  pan. 
In  practice  it  is  the  battery-pulp  and  sand  which  are  fed.  and  this  is 
generally  done  in  charges,  (or  "  batches,")  the  weight  of  wnich  depends 
upon  the  capacity  of  the  pan.  They  are  first  ground,  and  then,  with 
the  addition  of  quicksilver,  and  at  a  lower  rato  of  speed,  the  amalgama- 
tion is  effected.  The  charge  is  then  drawn  off  into  a  larger  pan,  fitted 
with  stin'ers,  called  the  separator.  In  this  the  pulp  is  much  diluted 
with  water,  and  the  quicksilver  and  amalgam  fiEdl  to  the  bottom  and  are 
collected.  The  principal  pans  and  amalgamators  may  be  grouped  in 
two  chief  divisions :  1.  Those  with  flat  bottoms.  2.  Tlioae  with  carved 
or  conoidal  bottoms. 
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KNOX*B  PAM. 

One  of  the  oldest  and  simplest  forms  of  the  iron  grinding  and  amal- 
gamating  pans  is  that  invented  and  introdQced  by  Mr.  Israel  W.  Knox, 
of  California,  soon  after  the  opening  of  the  mines  npou  the  Comstock 
lode,  and  since  then  extensively  nsed  in  the  reduction  mills  of  the  Pa- 
cific coast. 

This  pan  is  usoally  made  about  four  feet  in  diameter  for  working  gold 
ores,  and  fourteen  inchea  deep.  The  pan  nsed  for  working  silver  ores 
is  ftve  feet  in  diameter.  The  construction  may  be  Seen  by  reference  to 
the  figure.  The  bottom  is  flat,  bnt  rises  in  the  centre  in  the  form  of  a 
tnincat«d  cone,  as  high 
as  the  rim  of  the  pan. 
This  cone  is  hollow,and 
gives  room  for  the  bear- , 
ings  of  a  vertical  shaft, ' 
geared  by  bevel  spur- 
wheels  to  a  horizontal 
shaftunderthepaD,and 
intended  te  give  motion 
to  the  mullers.  These 
mullers  are  four  in  num- 
ber, thin  and  flat,  and 
are  bolted  to  an  annular 
collar  or  centre-piece, 
aorrouudi  n  g  th  e  bottom 
of  the  cone,  and  upon 
which  two  upright  bars 
or  standards  are  cost, 
which  lock  in  to  the  ends 
of  the  yoke  on  the  top 

■  of  the  vertical  shaft. 
C  G  is  a  board  frame,  Knoi'a  Improved  AmalgMnator  and  Beparator. 

fitting  the  inside  of  the  pan,  and  reaching  downward  to  within  half  an 
inch  of  the  mullers.  B  H  are  amalgamatod  copper  plates,  fastened  to 
the  board  frame  for  the  purtwse  of  catching  the  lighter  particles  of  gold 

.  as  they  float  through  the  pulp  when  stirred  by  the  rotation  of  the  mul- 
lers. The  discharge  of  tliia  pan  is  central,  through  an  opening  iu  the  cone 
near  tlie  top,  D,  and  controlled  by  a  gate,  at  the  pleasure  of  the  operator. 
The  pulp  and  waste  discharged  are  received  in  a  sluice,  E,  below. 

The  bottom  of  this  pan  was  at  flrst  made  single ;  but  it  was  subse- 
queutly  improved  by  Mr.  Palmer  by  making  it  double,  thas  giving  a 
space  or  chamber  into  which  steam  may  be  intro<iuced  for  the  purpose 
of  heating  the  charge,  when  it  is  required  to  promote  the  decomposition 
and  amalgamation  of  the  ore.  This  chamber  is  seen  iu  the  figure.  The 
steam  is  introduced  by  a  pipe.  The  steam-chamber  is  formed  by 
means  of  a  false  bottom,  cast  with  two  concentric  annular  projections 
which  fit  upon  the  bottom  of  the  pan. 

The  usual  charge  of  the  four-foot  pan  is  250  to  300  pounds  of  dry  ore, 
and  of  the  flve-foot  pnu  400  to  600  pouncU.  The  former  are  most  used 
for  amalgamating  and  separating,  and  the  latter  for  grinding  and  amal- 
gamating. 

The  muller,  being  made  to  revolve  about  twelve  times  in  a  minute, 
carries  the  pulp  and  causes  it  to  "  awash"  against  the  amalgamated  plates, 
thereby  oollecting  most  of  the  fine  float  gold  and  quicksilver.  The  dis- 
"*" being  near  the  surface  of  tiie  liquid  pulp,  and  where  there  is  the 
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least  motion,  taere  is  little  chance  of  the  loss  of  quicksilver  or  thie  p^^ 
cious  metals. 

It  is  common  to  work  the  pans  continuously,  but  much  better  result  ^ 
are  obtained,  at  least  in  some  cases,  by  crushing  the  ore  dry  and  fiuc, 
and  then  introducing  it  into  the  pan  by  charges,  and  working  until 
amalgamation  is  complete. 

The  simplicity,  cheapness,  and  convenience  of  this  pan,  the  ease  witli 
which  it  can  be  charged  and  cleaned  up,  together  with  its  effectivene.ss. 
have  caused  it  to  be  largely  used,  even  to  this  time,  by  the  mill-men  ui 
the  Pacific  slope. 

ENOX'S  EUREKA  GRINDER. 

Mr.  Knox  also  makes  a  pan  specially  designed  for  grinding.  The 
central  cone  is  made  larger,  so  that  it  fills  nearly  one-half  of  the  diame- 
ter of  the  pan,  the  object  being  to  have  as  little  difference  of  velocity 
between  the  inner  and  outer  edges  of  the  grinding  surface  of  the  muller 
as  possible.  The  grinding  is  thus  confined  as  much  as  possible  to  the 
bottom  of  the  annular  trough  between  the  sides  of  the  pan  and  the  cone 
in  the  center.  A  die,  or  false  bottom,  is  pla<3ed  in  this  annular  trough, 
and  can  be  renewed  when  worn  out.  Its  upper  surface  is  grooved,  and 
the  shoes,  four  in  number,  are  made  pointed,  and  curved  in  such  a  way 
that,  as  they  revolve  over  the  grooves  of  the  die,  they  cut  or  grind  with 
a  shearing  action,  thus  moving  with  more  ease  and  regularity,  and,  as 
is  claimed,  grinding  the  pulp  with  more  rapidity.  • 

VARNEY'S  PAN, 

This  is  also  one  of  the  most  extensively  used  pans.  The  grinding 
surface  at  the  bottom  is  formed  by  four  dies  of  hard  whit«  iron,  and 
there  are  twelve  shoes  riveted  or  bolted  to  the  mullers.  The  dies  bave 
radial  grooves  which  facilitate  the  grinding.  The  charge  is  firom  600  to 
800  pounds  of  ore.  It  will  take  coarse  stufl:'  that  passes  screens  wiUi 
four  meshes  to  the  inch.  Curved  plates,  or  guides,  serve  to  throw  the 
pulp  back  from  the  circumference  to  the  center,  so  as  to  again  pass 
under  the  mullers.  The  muller  should  make  about  eighty  revolutions 
a  minute,  and  requires  to  drive  it  from  three  to  five  horse-power.  The 
shoes  and  dies  will  last  from  forty  to  sixty  days,  each  of  twenty-four 
hours  working. 

The  invention  of  Yamey  is  declared  in  his  patent  to  consist  "in  the 
employment  or  use  of  a  rotary  and  stationary  muller  placed  within  a 
suitable  pan  or  tub,  provided  with  a  cover,  and  arranged  in  auch  a  man- 
ner that  when  the  device  is  in  operation  the  ore  will  pass  in  a  current  or 
stream  outward  from  the  center,  and  between  the  mullers  to  the  cir- 
cumference of  the  same,  and  thence  inward  over  the  upper  and  rotating 
muller  to  the  center  of  the  same,  and  down  through  said  muller  between 
it  and  the  stationary  one,  to  be  again  thrown  to  the  periphery  of  the 
mullers,  thereby  causing  all  the  particles  of  the  ore  to  he  brought  in 
contact  with  the  quicksilver  in  the  pan  or  tub,  or  with  the  amalgamated 
plates  to  be  attached  to  the  muller  or  mullers.'' 

"This  invention  also  consists  in  the  employment  or  use  of  carved  or 
spiral  scrapers  pla<3ed  within  the  pan  or  tub,  and  arranged  relativdy 
with  the  upper  surface  of  the  rotating  muller  in  such  a  manner  as  to 
insure  the  passage  or  movement  of  all  heavy  substances  in  the  ptdp^ 
thereby  preventing  the  same  from  lodging  on  tlfe  rotary  mnller.^ 
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MOOBE'S  QUABTZ  GBINDEB  AND  AMALGAHATOB. 

This  pan  has  a  flat  bottom,  with  an  acute  cone  rising  in  the  center. 
The  rauller  is  made  to  fit  both  the  bottom  and  the  cone,  and  is  prio\ided 
with  shoes  opposing  crushing  plates  on  the  cone,  so  that  the  stufif  which 
is  fed  by  means  of  an  annular  hopper  at  the  top  of  the  muller  will  be 
subjected  to  crushing  or  coarse  grinding  before  it  reaches  the  broad  and 
horizontal  grinding  surface  at  the  bottom.  This  pan  is  usually  made 
six  feet  in  diameter  and  with  vertical  sides.  The  pulp  entering  in  this 
manner  at  the  center  must  traverse  the  whole  distance  to  the  outer  mar- 
gin of  the  solid  mullei  before  it  can  ascend  above  it  into  the  body  of  the 
pan. 

WHEELEB  AND  BANDALL'S  EXOELSIOB  GBINDEB  AND  AMALGAMATOB. 

The  excelsior  grinder  and  amalgamator  of  Wheeler  &  Kandall  is 
a  deep  pan,  with  a  large  conoidal  center  rising  as  high  as  the  rim  and 
molded  so  that  its  vertical  section  forms  a  tractory  curve  from  the  top 
to  the  bottom.  This  forms  the  grinding  surl'ace,  to  which  the  muller  is 
fitted  and  revolved  by  locking  on  a  vertical  shaft,  to  which  motion  is 
given  by  bevel  gearing  below  the  pan.  Four  sizes  are  made;  largest, 
4ti  feet  in  diameter,  weight  5,000  pounds ;  medium,  4  feet  in  diameter, 
weight  4,000  pounds;  prospecting  size,  2  feet  in  diameter,  900  pounds ; 
ossayer's  pan,  1  foot  in  diameter. 

The  advantages  claimed  by  the  inventors  for  this  construction  are : 

1.  Tlmt  perfect  uniformity  of  wear  in  the  grinding  surface  is  ob- 
tained by  the  use  of  the  curved  face. 

2.  That  it  reduces  the  ore  far  more  rapidly  and  at  a  less  expense  of 
power  than  any  other  pan  of  practical  form  and  proportion. 

3.  That  it  possesses  superior  amalgamating  qualities. 

4.  That  its  mechanical  construction  as  to  simplicity,  weight,  strength, 
convenience  of  working,  cleaning  up,  and  cheapness,  is  unequaled  by 
any  other  grinder  and  amalgamator. 

This  is  probably  claiming  too  much  for  this  form  of  pan.  That  it  is 
an  excellent  grinder  is  well  known  to  the  writer  from  observation 
and  personal  experience.  For  amalgamation  there  are  other  forms  of 
the  pan  that  are  quite  as  effective.  The  large  space  occupied  by  the 
cone  and  muller  renders  it  necessary  to  make  the  pan  very  deep,  in  or- 
der to  hold  even  moderate  charges,  and  it  is  not  as  conveniently  cleans 
as  a  pan  of  less  depth. 

Wheeler's  amalgamator  has  much  more  space  around  the  muller. 
The  cone  is  smaller,  and  the  muller  broader  and  flatter.  The  construc- 
tion is  otherwise  nearly  the  same  as  in  the  excelsior  grinder,  and  both 
are  provi<led  with  a  lever,  connected  with  a  hand-wheel,  working  on  a 
screw  at  the  side,  by  which  the  height  of  the  muller  above  the  bottom 
may  be  easily  varied  so  as  to  regulate  the  rate  of  grinding. 

Both  of  these  pans  are  also  made  in  sections,  so  that  they  can  be 
taken  apart  and  transported  on  animals  into  places  difficult  of  access. 

Another  modification  is  the  continuously  working  pan,  made  substanti- 
ally liko  the  preceding,  but  with  a  cover  bolted  on  to  the  rim  and  rising 
to  4:he  top  of  the  muller.  The  pulp,  being  fed  in  at  one  side,  escapes  at 
the  top.  around  the  narrow  neck  of  the  muller,  and  flows  otf  through  a 
covereu  chute  or  rectangular  tube,  cast  upon  the  cover. 

BELDEN'S  GBINDING  AND  AMALGAMATING  PAN. 

This  is  an  effective  ahd  convenient  form,  and  ha«  the  advantage  of 
giving  plenty  of  space  for  the  pulp.    The  grinding  surfaces  are  cooked 
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to  an  annular  cnrved  zone,  between  the  sides  and  a  slim  central  •cone. 
It  thus  differs  materially  from  the  excelsior  grinder  and  amalgamator, 
in  which  much  of  the  grinding  is  effected  upon  the  sides  of  the  coDe. 
Lightness,  simplicity,  ease  of  cleaning  up,  superior  grinding  and  iimal- 
gamating  qualities,  have  been  aimed  at  in  this  machine. 

HEPBUKN  AND  PETERSON'S  PAN. 

This  is  a  deep  pan,  with  the  bottom  in  the  form  of  a  section  of  au  in- 
verted cone;  the  reverse  of  the  paus  with  conical  centers,  rising  to  the 
height  of  the  rim.  In  this  pan  the  inclination  is  towards  the  center,  at 
an  angle  of  about  28  degrees  from  the  horizontal.  A  vertical  cylinder 
or  tube  rises  from  the  bottom  in  the  center,  through  which  the  shaft  for 
driving  the  muller  is  carried.  It  is  fitted  with  four  dies,  which  cover 
the  grinding  surface  of  the  bottom,  and  the  muller  is  fitted  with  fluted 
shoes,  shaped  to  conform  to  the  curvature  of  the  dies.  The  charge  for 
tliis  pan  is  about  1,000  pounds.  In  grinding,  the  pulp  is  thrown  from 
the  center  under  the  shocks,  and  rises  highest  upon  the  outer  rim,  and  * 
then  falls  over  toward  the  center,  to  be  again  carried  under  the  mailer. 

Ttie  new  Hepburn  pan. — Another  pan  has  been  introduced  by  Mr.  Hep- 
burn, in  which  the  grinding  is  not  effected  by  the  rubbing  of  two  o\^ 
l)Osing  rigid  plates  of  iron,  but  by  a  number  of  rolling  disks,  pressing  with 
their  flat  sides  upon  the  dies,  and  rolling  by  friction  ui>on  each  other. 
This  pan  has  been  experimented  with,  and  noticed  b3%  Mr.  Louis  Bland- 
ing,  a  metallurgical  engineer  of  large  theoretical  and  practical  experience. 
He  says,  in  June,  1809: 

Foiir  months  ago  I  became  convinced  of  its  great  value,  after  thorongh  investigation, 
and  have  almost  daily  since  that  time  worked  on  it  silver  ores  from  Nevada,  both 
chloride  and  siilphnret  ores,  and  gold-bearing  quartz  from  California.  The  essential 
diiferenco  between  it  and  pans  of  tlie  ordinary  style  consists  in  this :  the  former  acts  by 
a  rolling  motion,  the  disks  or  roUers  beiug  loose  in  the  pan,  but  cmshinc  and  pulver- 
izing strongly  against  the  dies  by  centrifugal  force;  the  latter  by  a  grincbng  friction  of 
rigid  iron  surfaces  in  contact  under  great  weight.  This  difference  of  action  explains 
the  ditterence  in  power  reqidred  to  oi)erate  the  respective  pans;  the  Hepburn,  other 
things  bein^  etpial,  consuming  not  more  than  40  per  cent,  of  the  power  onlinarily  re- 
quired, as  shown  by  tests  in  the  Rock  Point  mill  on  the  Carson  River,  and  other  mills. 
The  disks  or  rollers,  rotating  on  their  own  axes  upon  the  dies  of  the  muller  plate,  also 
serve  to  reduce  the  ore  at  these  lines  of  contact  by  a  cutting  and  wearing  action,  the 
crushing  and  wearing  operation  of  the  revolving  citcumference  of  every  two  of  the 
rollers  on  each  other  effectively  aiding  the  reducing  action.  These  rollers  have  a  pecu- 
liar action ;  they  ox)erat'e  to  crush  the  coarse  ore  on  the  side  dies,  and  pulverize  on  the 
muller  dies  as  well  as  by  the  action  of  their  rotating  sides  on  each  other.  The  next 
point  worthy  of  notice  is  the  fact  that  this  pan  will  take  ore  through  a  screen  of  half 
an  inch  mesh,  and  reduce  it  as  rapidly  and  finely  as  the  ordinary  pan  reduces  the  sands 
taken  from  the  fifty-screen  of  a  battery.  The  roUers,  being  fri^a  and  not  rigidly  fixed 
adjust  themselves  to  the  size  of  the  material  fed  to  the  pan.  This  avoids  the  neceflsty 
of  a  battery,  (dry  or  wet,)  as  the  ore  wiU  be  prepared  for  the  pan  by  a  breaker,  or  a 
pair  of  Cornish  roUers,  wliich  can  be  furnished  at  considerable  less  cost,  and  for  the 
work  ;icconi)»lished  requires  much  less  power.  AU  drying  of  the  ores  and  the  come- 
quent  exx^ense  and  loss  of  time  ore  also  saved  by  this  mode  of  work.  A  third  point  of 
particular  interest  is  the  fact  that  amalgamation  can  be  effected  by  proper  management 
in  the  lK>ttom  of  the  pan,  separate  and  oistinct  from  the  pulverization  at  the  same  time 
proceeding  in  the  upper  or  working  part  of  the  pan,  in  which  point  it  is  essentiallT 
different  from  the  pan  of  ordinary  form,  and  whereby  the  loss  of  quicksilver,  by  exoeas- 
ive  grinding  and  consequent  flouring,  is  greatly  prevented.  The  result  of  practical 
work,  both  in  silver  and  gold  ores,  snows  the  loss  of  quicksilver  to  be  not  more  titf& 
one-third  to  one-half  that  usually  experienced  on  chanres  of  ore  of  equal  qnantitr 
treate<l  equal  lengths  of  time.  There  are  other  minor  differences  that  an  innwetionii 
the  small  50-pound  pan,  now  working,  and  of  the  large  4,000-poand  jMUia,  now  beiDg con- 
structed at  the  Vulcan  Foundry,  in  this  city,  will  at  onoe  suggest.  It  was  at  M 
difficult  to  perceive  the  cause  of  such  rapid  action  on  such  coarse  and  bard  stuff  in  » 
pan  running  so  easily  and  lightly ;  but  the  solution  was  j^sadil^  finmd  bv  m  caleidatioi 
of  the  surfaces  brought  into  action  in  a  given  time,  and  which  it  would  be  oat  oi  pb* 
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paeeand's  amalgamator  and  SEPABATOB. 

is  a  tDachine  which  attracted  some  attention  in  1864,  but  was 
txtensively  ased.  The  motioB  is  not  rotary,  but  reciprocating, 
achiuo  consists  of  a  semi-cytindricat,  trough-shaped  veBsel,  tlie 
f  of  which  is  furnished  with  movable  concave  dies,  to  be  replaced 
roru  out,  as  iu  ordinary  pans.    The  mnllers  are  convex,  and  at- 

to  a  Bubstautial  shaft,  by  which  they  are  moved  back  and  for- 
t>y  cranio  or  eccentric  motion.     The  mullers  are  held  to  their 

by  springs  of  moderate  strength,  the  pressure  of  which  may  be 
regulated.  The  oscillating  motion  of  the  mullers  serves  to  keep 
Ip  in  a  constant  state  of  agitation,  thoroughly  mixing  it,  and 
;  it  under  the  mullers  without  resort  to  any  of  the  various  expe- 

employed  in  pans  where  a  circular  motion  is  maintained.  In 
g  this  amalgamator  bo  quicksilver  is  placed  in  the  pulp  uutil 
:uratiou  is  completed.  That  doue,  the  mullers  are  raised,  so  as 
ipletely  break  contact  with  the  dies,  the  quicksilver  sprinkled 
e  mass,  and  the  machine  set  in  motion  again,  the  mailers  simply 
as  stirrers. 

PANS  NOW  HOST  IN  USB. 

experience  with  the  great  variety  of  pans  that  have  been  made 
1  at  last  to  the  adoption  of  the  more  simple  fonus,  in  which  the 
ig  is  effected  beween  horizontal  flat  surfaces  instead  of  the  curved 
uical  bottoms.  In  the  pans  now  most  iu  use,  these  Hat  grinding 
;s  form  an  annular  floor  aronnd  the  central  cone,  through  which 
•ticat  shaft  posses.  This  central  cone  is  no  longer  used  for  grind- 
id  is  made  mnch  smaller  than  formerly.  Wood  is  now  also  sub- 
d  for  the  sides  df  the  pan,  as  will  be  seen  by  the  inspection  of  the 
)d  figure  of  Patton's  pan. 


TON'S   PAK. 

ill  be  noted 
the  wooden 

are  vertical 
at  the  staves 
id  by  a  strong 
oop  upon  an 

flange  or 
er  of  the  bed- 
vhich  rises  in 
ideofthepan 
h  ns  the  top 

mnller,  this 
'  as  high  as 
18  much  fric- 
'  exposure  to 
kageofquick- 

The  bottom 

in  one  piece 
IS  a  chamlier 
it  for  the  ad- 
El  of  8t«am  to 
he  pulp  and 
H.  Ex.  Doc.  207- 
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promote  amalgamatiou.  The  pan  or  tub  is  five  feet  in  diameter  and  twii 
feet  deep.  The  motion  of  the  muller  ia  piven  by  bevel-gearing  belon. 
The  distauce  between  the  grinding  surfaces  is  controlled  by  raising  or 
lowering  the  muller  by  means  of  a  screw  working  in  the  top  of  tlie 
vertical  shaft. 

Wheeler's  pan,  as  now  made  with  vertical  wood  sides,  is  shown  hi 
the  next  figure. 

■wbeelee's  Pi.\". 

It  is  five  feet  in 
diameter,  but  uoi 
quite  so  deep  as 
Patton's,  and  tk 
attachment  of  tLe 
staves  to  the  bot- 
tom plate  is  differ- 
eut.  There  is  also 
a  wider  annulur 
space  between  the 
dies  and  muller 
and  the  side$. 
The  distance  •!*- 
tween  the  muller 
and  the  diesis  reg 
ulated  by  a  sore k 
with  a  baud- wheel 
apon  the  outside 
of  the  pan,  whicli, 
by  meausof  abent 
lever  at  the  hot- 
torn,  raises  the 
'  vertical  shaft  and 
»iH«H«r»  .=m.  so  lifts  the  muller. 

This  arrangement  is  the  same  as  used  in  the  older  forms  of  Wbeelm 
upparatus. 

^lessrs.  Bootli  &  Co.  make  a  similar  pan  with  sbeet-iron  sides.  Tbe 
aiuiular  space  bef  ween  the  dies  and  the  sides  is,  not  so  great,  but  tie 
cast  bottom  plate  rises  higher,  and  is  thus  more  secure  against  leak 
age.  The  sheet-iron  rim  or  side  is  not  only  light,  bat  it  has  this  ml- 
vautage,  that  when  loft  dry  for  a  time  it  will  not  shrink  and  crack  n^ 
the  wooden  tubs  must  inevitably  do. 

cos's  PAN. 

Tliis  is  a  large,  heavy  i>an,  in  which  the  hard  gravel  cement  of  the 
dee]>  placers  is  broken  by  revolving  arms.  Since  the  pebbles  and 
boulders  of  this  material  are  usually  barren,  while  the  cement  between 
them  carries  tiie  gold,  it  is  desirable  to  relieve  the  stamp-mills  fromtbe 
necessity  of  crushing  the  former.  The  pan  is  provided  with  a  gratioe 
below,  through  which  tlie  fiuer  and  auriferous  material  falls  when  fi«« 
from  the  boulders,  and  can  be  couveyed  tx>  the  mill,  while  the  booldeis 
lemniu  in  the  pan,  and  are  removed  as  they  accumulate,  and  throvn 
away.  It  is  claimed  that  this  device  effects  a  great  saving  in  the  cost 
of  cement-crushing.  It  was  introducd  in  1868,  I  believe,  and  I  have  no 
reports  of  actual  results,  though  several  machines  are  said  to  be  in  oee 
in  ;^evada  County,  California,'  and  elsewhere.  It  resembles  the  griiuiiii; 
and  amalgamating  pans  only  in  name  and  external  foxm. 
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H.  J.  BOOTH  Sc  CO.'S  PAN. 


BooUi  &.  Co.'b  Fan. 

Horn's  pan,  as  Bhown  by  the  lost  flgnre  of  this  series,  is  cftst  in  one 
))iece  and  is  slightly  daring.  A  depressed  annular  space  three  inches 
wide  is  left  around  the  dies  and  is  traversed,  as  the  mnller  rotates,  by 
an  arm,  which  extend  to  the  bottom.  The  mailer  is  raised  by  a  screw 
at  the  top  similar  to  that  used  for  Patton's  pan. 

HORN'S  PAN. 


This  pan,  like  all  the  others  here  flgnred,  is  made  with  a  double  bottom, 
thos  giviDg  an  aDonlar  steam-chest  for  hentiog  the  charge. 


SECTION  v.— SEPARATION  AND  CONCENTRATION. 


CHAPTEE  LXXXI. 
THE    CONCENTRATION    OF   AURIFEROUS    ALLUVIUM. 

As  generally  used  in  mining  "  concentration '' refers  to  the  enrichment 
by  mechanical  means  of  the  ores  that  have  been  raised  from  veins.  So 
restricted,  it  may  be  said  that  in  the  mining  regions  of  the  west.it  is  con- 
fined chiefly  to  the  separation  of  gold  and  sulphurets  from  quartz.  But 
the  grand  washing  operations  of  the  placer  gold  miner  are  properly 
classed  with  those  of  concentration.  With  the  aid  of  water  he  sweeps 
away  the  earth  and  gravel,  and  collects  the  grains  of  gold,  which,  by 
reason  of  their  greater  weight,  remain  behind. 

The  simi)lest  and  most  common  implements  used  for  concentration  are 
1  he  miner's  pan  and  the  horn-spoon.  The  pan,  so  much  used  in  California, 
not  only  for  prospecting  but  in  cleaning  up  sluices  and  mills,  is  at  pres- 
ent stamped  out  of  one  piece  of  the  best  quality  of  Eussia  iron,  and  is  a 
far  better  article  than  was  formerly  in  use.  It  resembles  an  ordinary 
tin  milk-pan  in  form,  but  its  sides  are  more  sloping  and  it  is  strength- 
ene<l  by  a  stout  wire  in  the  rim.  In  the  gold  region  of  the  Carolinas 
and  Georgia,  the  pan  formerly  employed  was  either  the  ordinary  iron 
frying  pan  or  a  light  steel  pan,  a  little  deeper,  and  elliptical  in  form. 

The  horn-spoon  is  a  very  convenient  instrument  for  washing  out  sam- 
ples of  crushed  vein  stufi',  or  any  soft  material  supposed  to  contain  gold. 
It  has  one  great  advantage  over  a  metallic  surface,  that  it  does  not  be- 
come entilmed  with  air  or  grease,  so  as  to  prevent  the  perfect  contact 
of  the  water  on  its  surface.  It  is  made  from  the  large  end  of  the  horn 
of  an  ox,  cut  obliquely,  and  then  scraped  down  to  a  suitable  thickness. 
A  horn  that  is  black  at  one  end  makes  the  best  spoon.  Its  lightness 
and  durability,  as  well  as  many  other  good  qualities,  make  it  a  favorite 
iin|>lement  with  gold  prospectors. 

The  batea  is  another  form  of  washing  implement  for  prospecting  and 
testing.  It  is  a  shallow  circular  plate,  made  from  a  single  piece  of  wood, 
usually  by  turning  in  a  lathe,  and  is  about  twenty  inches  in  diameter 
and  two  and  a  half  inches  deep  at  the  centre,  from  which  the  slope  is 
regular  and  unbroken  to  the  out^r  edge.  It  is  much  used  at  the  gold 
mines  and  washings  in  Brazil  5  but  in  California  it  is  not  much  known, 
its  use  being  confined,  I  believe,  to  one  or  two  experts  who  have  attained 
the  peculiar  skilled  manipulation  it  requires. 

The  cradle,  the  tom,^an<l  various  rockers,  are  forms  of  concentrating 
apparatus  familiar  to  most  miners,  which  need  not  be  here  described. 

SLUICING. 

Sluicing  is  the  simplest  form  of  concentration  upon  a  large  scale.  It 
is  simply  the  employment  of  a  cunent  of  water  upon  an  inclined  plane, 
which  sweeps  onward  the  finer  and  lighter  substances  more  rapidly 
than  the  heavier,  and  thus  effects  a  separation. 

The  ordinary  board  sluice  is  made  of  rough  pine  boards,  in  sections 
twelve  feet  in  length,  so  that  they  can  be  fitted  one  into  the  other  and 
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thus  form  a  continuous  trougli,  from  twelve  to  twenty  inches  wide  and 
from  ten  to  twelve  inches  deep.  In  order  that  one  section  may  fit  into 
the  next,  they  are  made  a  few  inches  wider  at  one  end  than  at  the  other. 
The  usual  grade  or  inclination  is  about  twelve  inches  or  from  ten  to 
eighteen  inches,  according  to  the  nature  of  the  materials  to  be  washed. 
Cleats  or  riffles  are  placed  across  the  bottom  to  arrest  the  flow  of  the 
heavier  particles,  and  thus  make  a  favorable  point  for  the  lodgment  of 
the  gold  and  quicksilver.  In  order  to  protect  the  bottom  from  tlie 
action  of  the  larger  stones  and  the  violence  of  the  current,  a  set  of 
false  riffles  is  put  in.  These  are  usually  placed  lengthwise  of  the  box, 
and  consist  of  slats,  nailed  to  cross-bars  of  wood,  so  that  the  whole  may 
be  lifted  out  when  the  sluice  is  cleaned  up  or  the  bars  need  repairs. 
Both  bars  and  sluice-boards  wear  out  rapidly  during  active  washing 
by  the  constant  attrition  of  the  stones;  and* when  the  boxes  are  no 
longer  fit  to  be  used,  or  if  for  any  cause  they  are  no  longer  to  be  usetl, 
they  are  dried  and  burned,  and  tlie  careful  washing  of  the  ashes  gi\'e.s 
a  very  remunerative  return  of  gold,  often  enough  to  buy  a  new  set  of 
sluice  boxes. 

Some  details  regarding  the  construction  and  working  of  the  larger 
sluices  have  already  been  given  in  the  chapter  upon  breaking  down 
rock ;  and  it  is  only  necessary  here  to  revert  to  the  faet  that  the  oi)era 
tions  of  breaking  up  and  crushing,  and  of  washing  and  concentrating 
are  inseparably  connected  in  [)lacer  mining,  a«  well  as  in  the  extraction 
of  gold  from  quartz  taken  out  of  veins.  There  is  one  form  of  sluicing 
which,  however,  has  not  yet  been  considered.  It  is  the  undercurrent 
sluice,  fin  improvement  introduced  in  California,  and  the  outgrowth  of 
the  gigantic  sluicing  operations  in  that  State. 

UNDERCURRENT  SLUICES. 

These  are  designed  to  separate  the  current  in  the  main  sluices  into 
two  portions,  permitting  the  great  bulk  of  the  muddy  current  and 
coarse  materials  to  pass  on,  while  the  heavier  and  lower  portions  are 
allowed  to  drop  through  a  grating  on  the  bottom  of  the  sluice  into 
Shallower  and  broader  sluice  boxes,  having  a  lower  grade,  and  receiriug 
a  fresh  supply  of  clean  water.  The  design  is  to  distribute  the  mate- 
rials over  a  greater  surface  than  could  be  given  in  the  main  slnice,  and 
thus  allow  the  gold  to  settle. 

These  boxes  are  made  of  various  widths,  from  three  to  nine  feet,  and 
from  twelve  to  fourteen  inches  deep.  The  grade  is  usually  one  in  twelve. 
The  grating,  through  which  the  stuff  is  admitted,  is  made  of  hard  cast 
iroHj  with  openings  an  inch  wide  and  eight  inches  long.  The  stuff  flow- 
ing in  the  undercurrents  is  sometimes  divided,  a  part  being  droppe<l 
into  a  second  system  of  low-grade  boxes,  or  secondaries,  with  a  width 
of  about  thirty  inches,  and  a  grade  of  fourteen  or  fifteen  inches  to  the 
box.  They  receive  about  one-fifteenth  of  the  water  iu  the  under-car- 
rent.  The  grating  is  much  finer  than  that  in  thejnain  slnice,  the  spaces 
being  only  three-eighths  of  an  inch  wide  and  five  inches  long.  They 
are  very  useful  for  catching  quicksilver. 


CHAPTER  LXXXir. 

THE    CONCENTRATION   OF   VEIN-STUFF. 

As  has  already  been  remarked,  concentration,  in  ordinary  mining 
parlance,  is  confined  in  California  chiefly  to  the  seiiaration  of  gold 
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and  sniphnrets  from  qaartz.  Quicksilver  ores  and  copper  ores  have, 
to  a  small  extent  at  one  or  two  localities,  been  sabjected  to  concen- 
tration, bat  with  these  exceptions  very  little  attention  has  yet  been 
pven  there  to  a  subject  of  ^reat  importance  to  the  mining  interest. 
The  quantity  of  sulphurets  contained  in  the  quartz  veins  of  California 
rarely  exceeds  two  per  cent.,  and  its  separation  is  not  attended  with 
any  great  difficulty,  inasmuch  as  the  difference  between  the  specific 
gnvvity  of  the  8ul[)hurets  and  quartz  is  so  great,  that,  when  agitated  in 
water,  the  particles  of  sulphuret  first  find  their  way  to  the  bottom  and 
form  a  layer  nearly  free  from  the  quartz,  which  settles  in  an  upper 
stratum.  It  is  upon  this  difference  in  gravity  of  substances,  and  their 
consequent  different  degrees  of  velocity  in  passing  through  water  or 
air,  that  the  operations  of  concentration  are  based. 

For  example,  a  sphere  of  gold  eight  lines  in  diameter  will  fall  100 
Prussian  inches  through  water  in  one  second  of  time,  while  a  sphere  of 
quartz  of  the  same  size  will  fall  only  about  30  inches  in  the  same  time. 
Thus,  a  mixture  of  particles  of  gold  and  of  particles  of  quartz  could  be 
very  easily  separated  one  from  the  other ;  and  also  many  other  sub- 
stances could  be  separated  where  the  difference  in  the  velocity  of  fall- 
ing is  not  so  great.  But  the  bulk  of  particles  is  also  an  important 
element,  as  will  be  seen  from  the  inspection  of  the  annexed  table,  in 
which  the  relative  velocities  with  which  particles  of  gold,  galena^  blende, 
and  quartz  of  different  sizes  will  fall  through  water  is  shown  : 

Table  shotciug  the  dintance  in  Prussian  inches  that  spheres  of  various  sizes  of  different  sub- 
stances Kill  fall  through  water  in  one  second  of  time. 


Diameter  in 

Gold. 

Galena. 

Blende. 

Qnartz. 

lines. 

Spec.  grav.  19. 2. 

Spec.  grav.  7. 5. 

Spec.  grav.  4. 

Spec.  grav.  2.  (J. 

8 

100 

60.093 

40. 825 

29.814 

5.657 

84.090 

50. 532 

3W.329 

25.071 

4 

70. 7U 

42. 492 

28.868 

21.082 

2.828 

59.400 

35. 731 

24. 275 

17. 728 

2 

50 

30. 046 

20.412 

14. 907 

1.414 

42. 045 

25. 206 

17. 1(*)5 

12.  5:J5 

1 

'Xy,  '.Mm 

21.246 

14.434 

10.  ,541 

0. 707 

29. 730 

17.  HiJG 

12.  i:{7 

8.864 

0.  5 

25 

15.ni3 

10.206 

7. 454 

0.  :r)4 

21.022 

12.  (i33 

H.  5"?2 

6. 268 

0. 25 

17.  V)7S 

10.  62:$ 

7.217 

5.270 

Thus,  while  a  sphere  of  gold  eight  lines  in  diameter  is  falling  100 
inches,  galena  of  tlie  same  size  will  fall  60  inches;  blende,  40.8  inches; 
and  cpiartz,  20. 8  inches.  But  while  the  sphere  of  gold  eight  lines  in 
diameter  is  falling  100  inches,  one  of  two  lines  in  diameter  will  fall  only 
50  inches,  or  half  as  fast  as  the  sphere  of  the  same  substance  with  four 
times  the  diameter.  Further,  a  si)here  of  gold  0.707  lines  in  diameter 
will  fall  about  as  fast  as  one  of  quartz  with  a  diameter  of  eight  lines,  or 
one  of  galena  two  lines  in  diameter,  and  so  on.  It  thus  becomes  evi- 
dent that  the  velocity  of  fall  of  substances  in  water  depends  not  only 
upon  their  specific  gravity,  but  upon  their  bulk  and  gravity  combined, 
and  that  for  a  perfect  separation  of  substances  according  to  their 
gravity,  it  is  essential  that  the  particles  should  either  be  of  the  same 
size  or  that  the  variation  must  be  confined  within  certain  well-defined 
limits. 
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SIZING  OF  FRAGMENTS — TROMMELS. 

From  what  has  already  been  remarked,  it  will  be  seen  that  a  pro|)er 
sizing  of  the  fragments  and  particles  of  crushed  ores  is  an  essential  pre- 
reciuisito  to  successful  concentration. 

For  separating  the  coarser  fragments,  such  as  are  suitable  for  jigging, 
for  example,  screens  or  riddles  are  used,  and  for  the  finer,  sieves  or  \Htv- 
forated  plates ;  while  for  the  separation  of  the  very  finest  portions  resort 
is  had  to  the  action  of  flowing  water. 

Screens  or  riddles  are  made  in  a  great  variety  of  ways,  but  are  usu- 
ally flat  surfaces  of  coarse  wire  or  of  i)arallel  iron  rods,  and  caused  to 
swing  or  to  jar  by  rising  and  falling  at  one  end,  so  that  the  stuff  may 
move  over  the  surface  by  gravity,  while  the  smaller  fragments  drop 
through.  The  product  of  one  riddle  may  be  received  upon  a  second  of 
finer  mesh,  and  the  product  of  the  second  upon  a  third,  and  so  on. 

For  still  smaller  fragments,  sieves  in  a  cylindrical  form  or  trommels 
are  used.  They  are  made  to  revolve,  and  are  set  at  an  inclination,  so 
that  stuff  fed  into  the  upper  end  will  gradually  descend  to  the  lower, 
while  a  portion  drops  through  the  mesh  and  is  received  either  in  a  suit- 
able box  or  into  an  outer  concentric  cylinder  of  gauze.  This  is  a  form  of 
trommel  which  was  recently  exhibited  in  Paris  by  Messrs.  Huet  aud 
Geyler,  and  which  has  some  novel  features.  It  is  not  supported  uiwn 
a  shaft  passing  through  from  end  to  end,  but  is  sustained  by,  and  re- 
volves on,  trunnions  cast  upon  each  of  the  cast-iron  heads  or  ends,  as 
indicated  in  the  annexed  longitudinal  section,  which  represents  one  of 
this  style  of  trommels,  constructed  so  as  to  supply  a  system  of  fonr  twin 
sieves.    The  crushed  stuff  is  introduced  at  the  hollow  trunnion  A,  ami 

falls  upon  a  grate  or  perforated 
iron  plate,  13,  in  which  the  boks 
are  large.  The  stuff  which  falls 
through  the  plate  13,  drops  ui)Ou 
a  second  plate,  C,  i)erforate(l 
with  smaller  holes,  where  it  is 
again  divided  into  two  sizes,  the 
finer  particles  dropi)ing  througli 
to  the  outermost  plate  of  all. 
Each  space  between  the  plates 
has  suitable  openings  at  inter- 
vals in  the  cast-iron  heads  for 
the  discharge  of  fi*agments  too 
coarse  to  fall  through  the  plate 
below  them.  This  trommel  is 
very  compact  and  will  give  four 
sizes  of  product. 

In  Eui'ope  i)erforated  iron  or 
steel  i)lates  are  now  generally 

Section  of  a  Distributing  Trommol.  used    instead    of    wire-cloth 

screens,  which  wear  out  faster.  The  Exposition  of  1867  was  rich  in 
samples  of  perforated  plates  of  all  descriptions  and  very  accurately 
punched.  It  is  essential  to  the  best  working  effect  that  the  thickuess 
o{*  the  i^lates  should  always  be  less  than  the  diameter  of  the  holes 
punched  in  them.  The  space  also  between  the  holes  in  the  finer 
plates  shonld  not  be  greater  than  the  diameter  of  the  holes— in  the  me- 
dium i)late8  half  a  diameter,  and  in  the  coarser  plates  one-thinl  of  the 
diameter  of  the  holes.  In  France  perforations  less  than  0°'.002  in  diam- 
eter are  considered  as  fine  5  those  between  0™.002  and  0°*.005  are  me- 


*        « 
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dium.  The  fine  numbers  begin  at  0°».0005.  The  finely-perforated  plates 
for  trommels  are  generally  made  of  copper,  and  the  other  sizes  of  steel, 
iron,  or  zinc. 

Rittiuger  adopts  one  millimetre  in  diameter  as  the  unit  of  holes  for 
sizing  ores  for  concentration,  and  the  progression  beyond  this  is  geomet- 
ric, as  1,  2,  4,  8,  IG  millimetres,  giving  for  the  volumes  of  the  grains 
that  will  pass  the  holes  respectively  1,  8,  64, 512, 4,096  cubic  millimetres. 
He  divides  each  of  these  sizes  into  four  classes,  each  with  four  grades, 
thus: 

Diameter  in     In  inches, 
millimetres.        nearly. 

64.0  =  2.51 coarse. 

NO.  1,  (stufen)  ..^  £1  z  S:::;:::::::;;;;;;;;;.."Si1nrC: 

22.6  =  0.89 fine. 

16.0  =  0.64 coarse. 

\r^    o    /n««„«^«\  J  ^^  -3  =  ^'^^  -  •  •• middling  coarse. 

>o.  2,  (Graupen)^^^^^^3^^ middling  fine. 

05.6  =  0.220 fine. 

4.0    =  0.160 coarse. 

Xo  ^  ra^lPft^        J  --^    =  ^'^^^ middling  coarse. 

i>o.  cj,  juries;.  -  -  -  ^  2.0    =  0.078 middling  fine. 

1.4    =  0.055 fine. 

1.00  =  0.0400 coarse 

v*^  A  /ATahn         J  ^•'^1  =  0.0282 middling  coarse. 

jso.  4,  (.ueni;. . . .  ^  ^  .^  ^  ^^^^ middling  fine. 

0.35  =  0.0137 fine. 

BLANKET  CONCENTRATION. 

Blanket  concentration  is  only  a  modification  of  sluicing ;  a  rough  sur- 
face being  substituted  for  the  smooth  flat  bottom,, with  riffles  and  other 
obstructions,  of  the  sluice.  Blankets  are  in  very  common  use,  being  at 
once  the  simplest  and  most  effective  means  of  arresting  the  fine  particles 
of  gold  that  escape  amalgamation  in  battery.  The  blanketing  used  for 
this  puri)ose  is  made  specially  for  it  at  the  woolen  mills  of  the  coast, 
and  is  very  strong,  thick,  and  hairy.  It  is  woven  about  thirty  inches 
wide,  just  wide  enough  to  cover  the  bottom  of  the  strakes  or  shallow 
inclined  troughs,  and  to  hang  over  their  edges.  The  troughs  are  from 
twelve  to  sixteen  inches  wide,  with  sides  from  one  and  a  half  to  three 
inches  high,  and  are  inclined,  according  to  the  desired  velocity  of  the 
current,  from  five  to  fifteen  degrees.  There  are  usually  two  or  three 
blanket  troughs  abreast,  receiving  the  sands  as  they  flow  from  the  bat- 
tery ;  but  four  would  be  better.  While  the  blankets  of  one  are  being 
washed,  the  cuirent  is  turned  upon  the  others,  and  the  greater  the  sur- 
face pro\ided  for  the  flow  the  less  disturbance  is  caused  by  the  addition 
of  the  flow  from  the  first  while  the  blankets  are  washing. 

The  upper  blankets,  where  the  heaviest  of  the  sands,  with  the  included 
sulphurets,  are  deposited,  are  washed  most  frequently,  sometimes  as 
often  as  once  in  every  fifteen  minutes,  but  generally  once  every  hour. 
The  second  row  is  taken  off  only  half  as  often,  and  the  third  once  in 
three  or  four  hours;  but  the  time  they  should  be  allowed  to  remain 
depends  upon  the  amount  of  stuff  which  lodges  upon  them.  The 
rough  surface  must  not  be  permitted  to  become  completely  filled  with 
heavy  sands. 

There  is  a  very  extraordinary  example  of  blanket  concentration  in 
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the  raviues  extending  from  the  mills  at  Virginia  City  and  Gold  HilL 
The  tailings  from  these  mills,  estimated  to  be  not  less  than  600  tons  a 
day,  are  allowed  to  run  into  Gold  Canon  and  Six-mile  Caiion,  where  they 
are  passed  over  a  great  length  of  blankets,  from  live  to  six  miles  in 
each  caiion.  The  surveyor  general  of  Nevada  gives  the  following  details 
of  blanket  washings  in  Six-mile  Caiion  for  1866  and  1867 : 

Number  of  mills  discharging  tailings  into  canon 12 

Probable  number  of  tons  worked  during  the  year  1866 100,000 

Estimated  value  of  the  tailings  saved  and  worked $72,000 

Saving  per  ton  of  ore  worked 72  cents. 

Length  of  sluices 22,000  feet. 

Cost  of  sluices $20,000 

Estimated  value  of  tailings  saved  and  worked  in  1867 $164,000 

Saving  per  ton  of  ore  worked  in  1867 , $1  04 

Average  value  of  tailings  saved  per  ton 8iiO 

USE  OF  CAST-IRON  FOE  CONCENTRATING  MACHINES. 

Numerous  concentrating  machines,  in  a  great  variety  of  forms,  have 
been  made  upon  the  western  coast  in  the  last  ten  years,  and  many  of 
them,  like  the  pans  and  amalgamators,  have  been  more  advertised  than 
used.  They  have  all  been  characterized  by  the  use  of  iron  rather  than 
wood,  and  by  their  moderate  size  and  compact  proportions,  suited  to 
the  difficulties  and  expense  of  transportation.  It  has  been  usual  in 
Europe  to  construct  concentrating  maehines  almost  wholly  of  woo<l  to 
the  exclusion  of  cast  iron ;  but  at  the  late  Exposition  some  French  con- 
structors exhibited  machines  made  of  iron  to  the  exclusion. of  wood,  ami 
have  written  a  memoir,*  setting  forth  the  superiority  of  iron  for  snck 
purposes. 

They  urge  that  although  wooden  machines  may  be  made  with  tlie 
greatest  accuracy  and  care,  they  are  no  sooner  put  into  place  for  work 
than  they  begin  to  swell  and  warp,  and  in  the  case  of  a  circular  huddle, 
for  example,  the  whole  surface  must  be  made  anew.  Then,  if  for  any 
cause  the  operation  of  such  machines  is  suspended  for  a  time,  the  wood 
dries  and  shrinks,  and  when  they  are  again  set  in  operation  they  are 
always  found  to  be  out  of  order,  and  to  require  extensive  repairs.  Another 
important  objection  to  wood  is  the  great  bulk  of  the  machines  made  of  it 
as  comi)ared  with  those  made  of  iron  of  equal  strength.  Again,  wooden 
machines  do  not  bear  transportation  to  distant  regions,  neither  are  they 
so  durable  or  so  exact  and  regular  in  their  operation  as  machines  made 
of  iron. 

With  cast  iron  the  most  favorable  forms  can  be  given  to  those  parts 
with  which  the  stuff  to  be  worked  comes  in  contact-  All  unfavorable 
angles  and  joints  can  be  avoided.  With  iron  and  cast  iron  the  forms  of 
machines,  and  of  their  various  parts,  recognized  in  practice  a§  the  most 
favorable  to  the  end  in  view,  can  be  adopted.  The  joints  being  perfectiy 
tight,  the  loss  of  earth,  water,  or  ore  is  prevented.  Ko  change  of  form 
in  the  machines,  or  any  injury  to  them,  need  be  teared  by  their  expos- 
ure to  either  dryness  or  moisture.  If  they  are  required  to  remain  unused 
for  a  greater  or  less  time,  or  if  they  have  to  be  transported  to  a  great 
distance,  they  are  not  injured.  Changes  of  season  or  climate  do  not 
affect  such  machines.    During  the  severity  of  winter,  the  taps  being 

**  M^moiro  sur  rontiUage  nouvean  et  les  modifications  apport^eB  dans  lea  pioc^ 
d'cnrichisscment  des  minerals.  Par  Messrs.  Hnet  et  G«yler,  ing^nioun,  aaeiens  f&^ 
do  VHScole  Centrale.    Paris,  1866. 
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opened  and  the  tubs  and  pipes  being  drained  of  crater,  tbe  banlcst  frosts 
will  not  injuriously  affect  them. 

These  advantages,  and  the  necessity  for  machines  that  can  be  trans- 
ported to  distant  regions  unchanged,  have  been  recognized  in  the  United 
States,  as  already  stated.  Iron  has  for  several  years  past  been  exten- 
sively substituted  for  wood  in  tbe  construction  of  stamps,  batteries,  and 
concentrating  machines  in  California  and  Nevada.  Most  of  tlie  concen- 
trating machines  and  batteries  now  in  nse  in  California,  Nevada,  Idaho, 
and  Northern  and  Western  Mexico  are  made  of  cast  iron.  When  sucb 
machines  (made  in  San  Francisco)  arrive  at  their  destination,  they  can 
be  set  up  and  put  in  operation  at  once,  without  requiring  alteration  or 
repairs. 

HESDY'S  OONCENTKATOE. 

Hentiy's  improved  continuously  discharging  concentrator,  now  most 
in  use,  is  the  result  of  long  esperience  with  tbe  paa  concentrators,  and 
of  their  successive  modifications  and  improvements.  It  consists  of  a 
shallow  iron  pan,  five  or  six  feet  in  diameter,  supported  by  a  vertical 
shaft  in  the  centre,  and  ma<1e  to  oscillate  back  and  forth  by  means  of 
cranks  on  a  shaft  at  one  side,  and  joined  by  connecting  rods  to  tbe 
periphery  of  the  pan.  The  pan  turns  upon  its  vertical  axis  back  and 
forth,  for  a  short  distance,  at  every  revolution  of  the  crankshaft. 

The  figure  gives  an  elevation  of  tlio  machine,  with  the  vertical  shaft 
and  one-half  of  the  pan,  shown  in  sections. 


Handy 'h  ContiniiotiBly- working  Conceotrator. 

It  is  made  wholly  of  iron,  and  thus  there  is  no  framing  of  timbers  to 
be  done  when  it  is  set  np,  and  no  sbrioking  and  leaking  after  tbe  ma- 
cliiue  has  been  allowed  to  stand  idle  for  a  tiine.  A  bed-plate,  or  frame, 
gives  support  to  tbe  central  pin  and  tbe  crank-shaft,  and  also  to  urctied 
arms,  H,  that  rise  over  the  pan  andsostiiin  the  upper  end  of  the  vertical 
shaft  B.  The  bottom  of  the  pan  is  not  flat,  but  is  raised  in  the  centra 
around  the  shaft  nearly  to  the  height  of  the  rim,  and  from  this  it  de- 
scends toward  the  periphery  in  a  cycloidal  curve,  an  approximation  to 
the  brachystochrone,  by  which  the  movement  of  the  particles  from  the 
centre  toward  the  circumference  is  facilitated,  and  their  passage  in  the 
other  direction  obstrncted.  This  form  is  especially  necessary,  inasmuch 
as  the  motion  and  tbe  centrifugal  force  (Uminish  rapidly  toward  the 
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centre.    It  constitutes  one  of  the  chief  points  of  di£fereiice  between*  this 
concentrator  and  others  which  have  preceded  it. 

When  the  machine  is  placed  for  operation,  it  must  be  carefully  leveled, 
so  that  water  will  stand  at  the  same  height  at  all  points  upon  the  outer 
rim  of  the  pan.    The  stuff  to  be  concentrated  (usually  the  tailings  from 
the  amalgamated  copper  plates  and  blanket-strakes)  is  delivered,  together 
with  the  water,  by  the  trough  N  to  the  hopper  C,  from  which  it  is  fed 
through  the  jiipo  K  and  distributor  D  into  the  pan  near  its  outer  edge. 
This  feeding  is  not  confined  to  one  point,  but  is  mmle  to  extend  arouDd 
all  parts  of  the  circumference  by  causing  the  distributor  D  to  rotate 
around  the  vertical  shaft.    This  is  accomplished  by  the  movement  oi 
the  pan.    Tlui  upper  edge  of  the  rim  is  a  continuous  ratchet,  into  which 
two  pawls,  connected  with  D,  drop  during  the  motion  of  the  pan  from 
the  distributor,  and  in  the  return  motion  the  distributor  is  thrown  back 
a  distance  ecpml  to  the  arc  passed  over  by  the  pan.    Eake-likc  arms  are 
bolted  to  the  shaft  of  the  distributor,  and  are  also  carried  aroimd  the 
circle  at  the  same  time,  and  serve  to  stir  up  the  compact  mass  of  sand 
and  sulphurets  which  settles  upon  the  bottom.    The  crank-shaft  make^ 
from  200  to  220  revolutions  per  minute,  thus  throwing  the  pan  back  and 
forth  an  equal  number  of  times,  and  keeping  the  materials  in  a  con- 
stant state  of  agitation.    The  heavier  substances,  such  as  the  sulphurets 
and  any  vStray  particles  of  quicksilver  or  amalgam,  settle  to  the  bottom, 
and  accumulate  in  the  lowest  pait  of  the  pan,  gradually  displacing  the 
sand  and  lighter  materials,  which,  with  the  excess  of  water,  flow  over 
the  raised  bottom  at  the  centre  and  out  of  the  pan  by  a  central  dis- 
charg(».    The  accumulated  sulphurets  discharge  at  the  gate  E,  the  oi)eD- 
ing  of  which  must  be  regulated  to  correspond  in  its  delivery  with  the 
rai>idity  of  the  accumulation.    If  opened  too  wide,  sand  from  the  layer 
above  the  sulphurets  will  be  discharged ;  and  if  the  opening  is  too 
small,  the  sulphurets  will  accumulate,  and  begin  to  flow  over  the  annu- 
lar bridge  at  the  centre.    For  the  accumulation  of  amalgam  and  quick- 
silver, a  depression,  J,  is  provided.    This  is  deepest  at  the  point  of  dis- 
charge I,  closed  by  a  plug.    The  sulphurets  are  usually  allowed  to  ae^ 
cumulate  until  the  pan  is  half  full,  as  shown  at  S,  before  the  gate  E  is 
openiMl.    The  sulphurets  may  be  received  into  boxes  or  into  ti-oughs 
placed  under  the  outlets. 

These  concentrators  weigh  1,000  pounds  each.  They  are  mn  with  a 
belt,  and  usually  set  in  pairs,  for  which  a  single  crank  shaft  is  sufficient. 
Two  pairs  can  be  so  arranged  as  to  require  a  driving  shaft  only  six  feet 
in  IcMigth.  The  amount  of  water  required  is  not  large;  not  uiore  than 
flows  away  from  the  batteries  with  the  sjinds  to  be  concentrated.  Each 
machine  will  receive  and  concentrate  five  tons  of  stuff  every  t\venty-foar 
hours.  Eight  tons  have,  however,  been  put  through  in  that  time;  but 
the  product  is  not  entirely  freed  from  sand,  the  presence  of  which  is  not 
objectionable  in  some  processes  of  working,  and  if  clean  sulj^urets  aie 
desired  the  discharge  from  four  maehines  is  delivered  into  a  fifth,  and 
this  gives  a  complete,  clean  concentration. 

At  the  North  Star  mine,  Grass  Valley,  the  performance  of  these  coa- 
centrators  has  been  highly  satisfactory  in  saving  not  only  sulphurets, 
but  amalgam.  One  machine  receiving  the  product  of  six,  fed  with  the 
pulp  from  the  batteries,  gave  a  product  containing  ninety-five  per  ceot 
of  sul[)hurets.  Like  all  the  quick  concentrators,  however,  they  obttto 
a  clean  product  at' the  cost  of  some  loss  of  valuable  material.  Their 
tailings  may,  with  advantage,  be  huddled. 

Tiiis  lorni  of  concentrator  may  be  traced  back^  through  various  modi- 
fications, to  the  original  Prater  or  Hungerford  concentrator,  known gea- 
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erally  in  1864  as  the  Hungerford  and  Prater's  concentrator^*  when  it 
was  much  used  in  California  and  Nevada.  This  machine  received  its 
motion  in  the  same  way,  but  was  supported  in  a  wooden  frame,  and  the 
distribution  of  the  pulp  was  effected  by  letting  it  descend  from  the  cen- 
ter outward  uiK)n  a  fixed  sheet-iron  cover  which  extended  nearly  to  the 
outer  edge  of  the  pan.  It  did  not  discharge  the  sulphurets ;  and  when 
they  had  accumulated  sufficiently  the  machine  was  stopped  and  they 
were  dug  out.  The  bottom  was  not  curved  downward  from  the  bridge 
near  the  center,  but  had  a  gradual  slope,  as  also  in  a  later  modification 
of  the  concentrator  by  Mr.  Hungerford.  This  modification  was  patented 
in  1866,  and  consisted  chiefly  in  doing  away  with  the  wooden  frame  by 
substituting  one  of  iron.  The  distribution  was  effected  as  before,  over 
a  sheet-iron  cap  or  cover,  but  a  second  or  outer  rim  was  added  all  around 
ttke  pan,  forming  an  annular  trough,  the  only  opening  to  which  from  the 
inside  of  the  pan  was  a  series  of  holes  pierced  at  intervals  near  the  bo^ 
tom  of  the  pan,  with  the  object  of  allowing  only  the  sulphurets,  or  con- 
oentrated  stuff,  to  pass  through  into  the  outer  space  and  to  be  kept  there, 
out  of  contact  with  the  sands  and  pulp  undergoing  concentration  in  the 
pan.  Two  openings  in  the  rim  of  the  outer  compartment  gave  the 
means  of  drawing  off  the  sulphurets.  The  discharge  of  tho  sand,  water, 
&c.,  was  at  the  center,  and  it  was  claimed  to  be  a  continuously  working 
machine,  but  the  delivery  of  the  sulphurets  was  not  satisfactory.  The 
motion  was  given  by  two  eccentrics  acting  upon  wooden  guide-blocks 
or  bearings  below  the  pan.  Hungerford's  latest  machines  are  preferred 
by  some  mill-men  to  Hendy's,  on  account  of  their  more  solid  construc- 
tion and  smoother  running.  1  am  informed  that  these  particulars  have 
been  improved  recently  in  the  Hendy.  The  principal  defect  of  that  ma- 
chine, whereon  I  have  watched  its  operation,  has  been  its  too  slight  con- 
struction, support,  and  gearing.  These  features  were  the  result  of  a  de- 
sire to  make  the  apparatus  cheap  and  portable— a  motive  which  has  led 
nore  than  one  California  manufacturer  of  mining  machinery  to  sacrifice 
lolidity  and  due  proportion  of  parts. 

All  of  these  oscillating  pan-concentrators  may  be  regarded  as  modifi- 
cations of  the  Borlase  concentrator,  which  is  an  oscillating  pan  with  a 
.evel  bottom  and  a  central  discharge,  the  height  of  which  can  be  varied 
3y  adding  rings  as  the  concentrate  ore  accumulates  in  the  pan. 

CONCENTBATION  BY  JIGGma. 

The  simple  hand-sieve  is  the  most  ancient  form  of  apparatus  for  sort- 
xkg  and  concentrating  ores  in  water  by  the  direct  fall  of  the  particles, 
md  it  is  still  in  use.  Numerous  modifications  have  been  made  from 
time  to  time,  with  the  object  of  increasing  the  product  by  increasing  the 
size  of  the  sieve  and  supporting  it  in  a  frame,  as  in  the  hand-jig  or  brake- 
ueve,  the  construction  of  which  is  familiar^  and  by  substituting  machine 
[>ower  for  that  of  the  hand.  Much  attention  has  also  been  directed  to 
the  construction  of  automatic,  or  continuously  working,  jigs,  by  which 
Hie  stuff  to  be  washed  enters  in  a  constant  stream,  and,  after  being 
nrashed  and  concentrated,  is  delivered  in  two  separate  portions,  without 
stopping  or  requiring  manipulation. 

In  such  machines  the  sieves,  instead  of  being  alternately  plunged  into 
Ukd  raised  out  of  a  vessel  of  water,  are  made  stationary — are  fixed  firmly 
in  a  tub— and  the  water  is  made  to  alternately  rise  and  fall,  so  as  to  pass 

*  The  Prater  concentrator  was  invented  at  Washoe  in  the  year  1863,  and  patented 
December  5^  1864.  Hendy  added  a  self-discharging  gate  for  the  snlphorets  in  1865,  and 
I  oontriTanoe  for  tipping  the  pan  to  one  side. 
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in  a  strong  current  through  the  meshes  of  the  sieve  and  the  layer  of  ore 
above  it.  This  motion  of  the  water  is  produced  by  means  of  plungers 
or  pistons  acting  below  the  sieve,  either  vertically  or  horizontally,  or  by 
elastic  diaphragms,  (as  in  Petherick's  separator  at  Fowey  Consols,  1831,)* 
which  are  alternately  pushed  out  and  in,  as,  for  example,  also  in  Edwards 
and  Beachei^s  patent  mineral  and  coal- washing  machiue. 

WIMMEB'S  CONTDOJOUSLY-WOEKINa  JIG. 

One  of  the  simplest  forms 
of  the  piston  jig  is  shown  in 
the  figure.  It  is  made  of 
wood  with  apistonorplunger 
P  at  one  side,  which,  on  be- 
ing forced  downward  upon 

^  the  water  in  the  box,  causes 
an  upward  flow  through  the 

P  grate  in  the  direction  b  to  e. 
The  i)eculiarity  of  this  con- 
struction, due  to  Mr.  Vogel 
of  Joacliimsthal,  and  Sr. 
Wimmer  of  Clausthal,  is  a 
valve  in  the  center  of  the 
sieve  through  which  the  con- 
centrated stuff  is  delivered 
as  it  accumulates,  while  the 
refuse  passes  off  over  the 
partition  in  front.  But  it 
was  found  that  the  down- 
ward current  of  water  when 
this  valve  was  opened  was 
sufficient  to  carry  down  some 
of  the  waste  stuff  from  the 
top;  and  it  became  neces- 
sary to  devise  some  means 

Wiimner's  Continuouflly-workmg  Jipf.  of     preventing     this    flow. 

This  was  effected  by  covering  the  outlet  with  a  conical  tube,  rf,  supported 
from  a  bar  of  wood  above  and  reaching  down  through  the  layer  of  poor 
stuff  so  low  that  only  the  heavy  and  richer  portions  resting  directly 
upon  or  near  the  sieve  can  pass  downward  into  the  discharge  pipe  hf. 
This  pipe  is  alternately  opened  and  closed  at  the  top  by  an  iron  stopper 
placed  at  the  end  of  a  vertical  rod  the  upper  part  of  which  slides  tiuroagh 
a  supi)orting  ring,  g.  By  means  of  an  arm,  t,  supported  on  a  pivot  at  fc 
the  stopper  is  alternately  raised  and  lowered  as  the  piston  P  rises  and 
falls.  The  opening  in  the  discharge  pipe  is  thus  opened  when  the  pis- 
ton descends,  and  is  closed  when  it  ascends.t  It  has  been  found  in  prac- 
tice, however,  that  this  arrangement  for  opening  and  closing  the  dis- 
charge pipe  does  not  give  satisfactory  results. 

A  somewhat  similar  machiue,  in  use  in  the  Harz,  is  shown  in  sectioD 
by  the  next  figures.  The  outlet  in  the  sieve  is  surrounded  by  a  pCTfer- 
ated  cylinder  eZ,  so  as  to  prevent  the  refuse  from  entering,  while  fiie  o« 

escapes  through  the  tube  and  is  delivered  at  the  side.    From  five  to  fill 

■  *- 

*  Un;'s  Dictionary,  supplomcut,  p.  852. 

t  Vide  La  Prdparatiou  M^cauique  des  Minerals  au  Harz  en  1857.    Bapport  mr  lLi«^ 
GiUuu:  Paris,  1858.  -rjr—  i--      — ^ 
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cubic  metres  of  stamp  sCuff  cau  be  passed  through  this  apparatus  in 
twelve  Lours. 

n 


SeIf-diBcb(>r£U]g  Jig — Han. 
ItlTTlNOER'S    SELF-ACTING   JIO. 

Oue  of  the  beat  jigs 
of  the  eoDtiuuously- 
workiiig  class  is  the  iii- 
veiition  of  Kittiiiger, 
nntl  was  oxliibitetl  nt 
the  great  Espositiou  iu 
Paris  iu  1807. 

It  ia  represented  in 
the  annexed  figure  and 
is  characterized  by  the 
iucUuatiou  of  the  grtites 
nud  the  lonuess  of  the 
front  partitioD,  over 
which  the  i>oor  and 
lighter  stuff  fnlla  vou- 
tiunously,  and  with  very 
little  water,  while  the 
heavier  and  richer  por- 
tions fall  through  the 
opening  or  slit  o,  at  the 
iMise  of  the  partition. 
Itiis  partition  is  the 
flegment  of  a  cylinder,  Bittinger'.  Self-acting  Jig. 

and  is  supported  apon  the  lever  or  arm  ti,  so  as  to  be  mo' 
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and  forth  in  snch  a  man- 
ner that  the  opening  or 
slit  o  may  be  increased 
or  diminished  at  p)ea»- 
ure.  The  heavy  stnfi; 
piissing  through  the 
o|K'iiing,  falls  into  the 
\x}x  K,  trom  which  it  is 
rotiioved  as  reqaired. 
The  iQclinatioQ  of  tlie 
gmte  in  this  machine  is 
fi-(irii  five  to  eight  de- 
prt'f  8.  It  is  fed  through 
the  hopper  B,  which 
plunges  l>elow  the  snr- 
liice  of  the  staff  accn- 
inulnted  on  the  grate. 
The  loss  of  water  which 
occurs  at  each  stroke  ot 
the  piston  is  replaced 
from  a  reservoir,  W,  at 
the  back  of  the  api>ani- 
Accordiug  to  Rit- 
tiiiy;er,  experience  lias 
rIjuwo  that  the  dutyol 
Hi'lt'-actiug  machines  ot 
this  kind  is  generally 
three  times  as  great  as 
that  from  the  ordiaarr 
iiitiTmitteut  workiog 
apparatns. 


lQl863Mr.  Geyer.an 
engineer  from  Baden, 
introduced  coDtianons- 
ly-working  jigs  into  the 
grc;it  ore-dressing  es- 
tililishment  erected  by 
hiin  on  the  banks  of  the 
L  ihn  In  the  constrnc- 
tioii  of  these  machines 
bctb  wood  and  metal 
weie  employed.  The  ar- 
rangement of  the  partf 
la  I  <  presented  by  the  ac- 
< niiipanying  fignres. 
It  li  a  donble  machine^ 
uiposed  of  two  gntei 
and  two  piBtona,  mcbt 
ated  simaitaiieoady  b; 
means  of  cranks  oo  a 
■Blioft  above^  the  tnotiaa 

ContinDoaslr-woTkiag  Jig— section  tfaroogh  pieton.       being  COmmnuicSted  l^ 

two  connecting  rods.    The  grates  are  inclined  fbrwatd,  aod'aie  proTidn) 
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with  a  crevice  or  gutter  at  the  lower  edge,  through  which  thee 
tmted  ore  falls  into  iueliued  troughs  e.  The  stuff  passes  Ihtoi  one  grate 
to  another,  sind  thus  two  differeut  grades  of  flueuess  may  he  secured. 
Iron  phites  or  partitions  arc  placed  so  as  to  govern  t':e  discharge,  and 
tliese  may  be  raised  or  lowered  at  pleasure  by  the  thumb-screws  e  e. 
These  machines,  worked  at  seventy  strokes  per  miuute,  will  wash  about 
nine  cubic  metres  of  stamp  stuff,  diameter  of  0'°.00u,  in  a  day,  and  they 
require  about  300  litres  of  water. 

HUET  AND    GEYLER'S  SELF-ACTING  JIG. 

Messrs.  Hnet  &  Geyler  exhibited  this  form  of  jig  at  the  Paris  Expo- 
sition in  18l>7,  and  its  satisfactory  ojKiratioii  upon  lead  ore  was  wit- 
nessed by  the  wiitcr.  It  is  constiucted  of  east  iron,  and  is  very  com- 
pact. 

Most  self-acting  jig9  require  a  large  qnautity  of  water,  and  this  in 
many  locaUties  is  a  great  objection  to  their  use;  but  this  jig  is  designed 
to  work  with  bat  little  loss  of  water,  and,  at  the  same  time,  by  the  aid 
of  an  automatic  semper,  to  increase  the  product. 


Aiitoiuatic  Jii;  of  liuet  &.  Gt>yli 


The  tub  is  shaped  like  the  letter  TJ,  and  is  divided  into  tw'o  eonipart- 
meuts,  one  for  the  piston  and  the  other  for  the  working  grate.  Water 
is  uupphed  through  the  valve  A,  at  the  side,  and  the  fine  stuff  or  slime 
which  falls  through  the  sieve  settles  upon  the  bottou,  and  is  discharged 
throngh  an  opening,  B,  controlled  by  a  lever  reaching  out  to  the  front  of 
the  apparatus.  The  piston  is  operated  by  means  of  a  shaft  and  crank, 
which  works  in  an  inclined  slide,  C,  connected  with  a  lever  carrying  the 
plHtoQ,  so  an  to  give  a  rapid  deaceudiuj;  stroke  with  a  period  of  rest  at 
the  bottom,  and  then  a  slow  upward  movemeut ;  thus  giving,  the  moat 

,H.  Er.  Doc  207 45 
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favorable  conditions  for  the  rapid  and  perfect  separafion  of  the  8tuff 
upon  tlie  grate. 

The  motion  of  the  piston  may  be  varied  at  will,  in  order  to  secure  tht 
best  flow  or  motion  of  the  water  for  difierent  grades  of  ore.  This  ail 
justment  is  ettected  by  shifting  the  position  of  the  head  of  the  pisti»D 
along  the  lever  or  arm,  and  by  this  means  increasing  or  diminishing  thv 
amplitude  of  its  motion.  The  construction  of  this  slide  is  8hown  in  tbt* 
tigure.     Hy  turning  the  tixed  screw  8  Sj  the  head  of  the  piston  may  be 

moved  forwanl  or  backward. 

The  machine  is  provided  with  a 
scraper  R,  aetuated  by  the  louj: 
rod   D,  which  is.  attached  to  an 
eccentric  on  the  main  shaft  nud 
moves  the  levers  E  and  F,  gi\  injj 
to  the    scraper   a    forwaitl   and 
backward  motion  over  the  top  «>t' 
the  stuff  upon    the    grate,  aud 
throwing  out  a  iwrtion  of  it  at 
each  movement.     The  path  of  the 
scraper    is    determined    by  the 
guides  G,  attached  to  eacli  side 
of  the  tub.    It  can  be  varied  by  means  of  screws  upon  the  lever  or  arm 
F.    In  i)a«sing  backward,  the  roller  or  projection  on  the  scrajHT,  wbieb 
follows  the  guides,  rises  upon  the  movable  inclined  plane  G,  and  ou  its 
return  passes  below  this  plane,  following  the  double-dotted  line  in  thr 
figure.    The  poor  stuff  from  the  top,  which  is  constantly  thrown  lor 
ward  and  off  by  this  scraper,  falls  over  the  front  of  the  tub  at  K,  alonp: 
the  chute  M.    The  grate  is  inclined  as  in  the  machine  of  Rittinger,  and 
the  opening  for  the  escape  of  the  heavier  and  rich  portion  is  siinihirh 
])laced  at  th(^  foot  of  the  incline  and  just  below  the  briilge  over  wh'uh 
the  poor  stuff  is  scraped.    The  opening  is  shown  at  H.     It  is  closed  by 
a  valve  which  extends  along  the  whole  front  edge  of  the  sieve,  and  i^n 
be  opened  an<l  closed  at  pleasure  by  a  lever.    The  stuff  passing  through 
this  valve  falls  into  a  receptacle  K,  from  which  it  may  be  removtnl  at 
plcjisure  through  the  ojiening  L.    The  scraper  i*  so  made  of  iwrforat«l 
sheet-iron  that  it  does  not  throw  the  water  out  together  with  the  waste. 
These  jigs  are  made  with  great  care  and  accuracy,  and  work  in  a  satis 
factory  manner,  as  the  writer  assured  himself  by  i)er9onal  iusi>ecti3D  of 
the  machine  in  operation  near  the  Champ  de  Mars,  in  1867. 

kbom's  dry  ore  concentbatob. 

This  machine  may  be  called  an  air  ji{f.  Dry  ore  in  powder  or  coarse 
grains  is  subjected  to  sudden  puffs  of  air  from  below,  through  a  grate, 
precisely  as  water  is  forced  up  through  a  grate  in  the  i>umx)  jigs.  In 
this  machine  the  dry  ore  is  supplied  automatically  upou  a  horizonhil 
sieve,  and  the  concentrated  portion  is  discharged  ui)on  one  side  and  the 
reftise  upon  another.  It  consists  of  a  receiver,  to  hold  the  crushed  ore; 
an  ore-bed,  on  which  the  ore  is  acted  upon;  gates,  to  regulate  the  flov 
of  ore  from  the  receiver  and  the  depth  of  ore  on  the  ore-bed;  bellowSr 
to  give  the  puffs  of  air;  a  trip-wheel  aud  spring,  to  operate  the  benovy; 
and  a  ratchet-wheel  and  pawl,  to  operate  the  discharge  roller.  Theff 
are  six  projections  on  the  tri])- wheel,  and  therefore  the  moderate  spec' 
of  50  to  70  revolutions  per  minute  of  the  trip-wheel  shaft  gives  300  \» 
400  movements  to  the  bellows,  and  a  corresponding  namber  of  paftof 
air.    This  rapidity  is  a  great  advantage.    The  use  of  water  in  oonoeiH 
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1  admits  only  from  50  Co  80  lifts  per  minnte,  while  in  air  from  300 
are  obtaineO.  TtiiS  is  dae  to  the  fact  that  bodies  fall  mcch  more 
y  Id  air  than  in  wnter. 

sieve  or  ore-bed  is  made  of  vrire  Ranze  tabes,  placed  from  one- 
r  to  one-balf  of  an  inch  apart,  according  to  the  kind  or  grade  of 
-  be  treated.  The  concentrated  ore  settles  down  in  openinga 
sn  these  tabes,  and  accumulates  in  a  reservoir  from  vbich  the 
rge  is  regulated  by  a  roller,  so  as  to  keep  it  filled  and  thos  form  a 
rt  for  the  apper  layer  of  ore  to  be  acted  upon, 
experimental  worlting  of  this  machine  is  certainly  very  aatisfac- 
and  it  is  claimed  for  it  that  it  will  accurately  separate  zinc-blende 
:alena — a  severe  test.  The  machine  measures  five  feet  by  two  feet, 
«  feet  ten  inches  high,  and  weighs  about  800  pounds. 

lATIOK  OF  OBE3  BY  FALLINQ  IHROTTOH  A  COLTnUK  OF  WATEH. 

ious  forms  of  apparatus  have  been  devised  to  effect  the  separation 
grains  of  either  coarse  or  fine  stamp  stnGf  having  nearly  the  same 

e,  but  differing  in  density,  by  allowing  them  to  fbll  tbrongh  a 

n  of  water  either  at  rest  or 

tion.    Such  machines  may 

»arded  as  modifications  of 

i;;  a  greater  length  of  fall 

1  materials  iu  water  being 

tuted  for  a  succession   of 
falls,  the  result  of  the  re- 

1  shocks  or  jerks  given  to 

;ve.   Apparatus  of  this  kind 
a  connecting  link  between 

nd  the  slime  separators. 

>se    machines    depend   for 

otH'ration  upon  the  differ- 

u  the  time  required  for  par- 
te Ihll    through  a  given 

t  of  column  of  water,  which, 

irticles  of  equal  size,  is  in 

•der  of  their  specific  gravi- 
As  the  time  required  is 

led  by  the  bulk  of  the  par- 
a  careful  sizing  is  an  essen- 

rerequisite  to  the  success  of 

irm  of  concentrating  appa- 

i  of  the  simplest  forms  is  a 
nary  cylinder,  designed  by 
■8.  Huet  &  Geyler,  and  ex- 
d  at  the  Exposition  in  Paris, 
It  consists  of  two  station- 
oncentric  cylinders,  £  and 
>t  full  of  water  by  means  of 
ply  pipe  T,  while  a  portion 
I  water  escapes  through  the 
ng  in  the  conical  bottom  C, 
he  excess  overflows  at  O,  . 
d  the  top. 
ectly  below  the  apertare  in 


Hoet  *  Qeylar'a  Sepantdr. 
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the  bottom  of  this  cylindrical  vessel,  a  receiving  tub  B  is  placed,  so  a* 
to  receive  the  water  and  ore  that  fall  through.  This  tub  is  divided 
into  compartments  and  rotates  around  a  central  vertical  axis.  The  stuff 
to  be  concentrated  is  supplied  at  intervals  at  the  top  of  the  cylinder  L 
at  A,  and  falls  in  the  direction  of  the  arrow.  In  falling  through  the 
three  feet  of  w^ater,  the  pjirticles  separate  according  to  their  specific 
gravity,  and  the  heaviest  arrive  first  at  the  outlet  and  are  caught  in 
one  of  the  compartments  of  B.  As  the  next  grade  of  ore  reaches  the 
outlet,  the  tub  B  has  turned  so  as  to  bring  another  compartment  under 
the  orifice,  and  the  stutf  is  thus  classified.  The  revolution  of  B  must 
be  carefully  timed  to  the  rate  of  descent  of  the  particles  and  the  interval 
of  the  periodic  changes. 

The  following  tabular  statement  sliows  the  time  required  for  the  fjill 
of  stamp  stufiof  difierent  minerals,  and  of  different  diameters: 


Si/oof  the 

gravel 

in  milliiuotro!*. 

Galena, 
gravity  7.56. 

Pyrites, 

gravity  4.C0 

to  5. 00. 

Barj'tcs, 
gravity  4,  50. 

Blende, 
gravity  4. 15. 

Quartz, 
gravity  2.  70. 

CarbonAt-*  nf 

linif, 
gravity  2.  ft'. 

• 

From        to 
30. 00        18. 00 

Seconds. 
O.IK) 
1.11 
1.50 
1.84 
2.03 
2.43 
3.11 
4.14 
5.27 

Seeotuli. 

Seconds. 

Seconds. 

Seconds. 
2.36 
3.67 
4.61 
6.10 
7.27 
7.61 

Seeondi. 

la  CO         7. 00 

7.  00          5.  50 

5.  50          4.  44 

4.  44          4. 17 
3.  94          3.  C7 
'i.  77          2. 50 

2.54 
3.43 
4.41 
0.21 
10.36 

2.81 
3.73 
5.55 
8.30 
11.33 

2.88 
4.61 
6.53 
9.78 
11.67 

&?3 

1.77          1.50 

....     ...... 

1 

lai: 

1.00 

1 

14.64 

This  table  shows  that  the  velocity  of  the  receiving  tub  must  be  pnv 
portioned  to  the  size  of  the  particles  of  the  stuff*  to* be  separated  autl  to 
the  height  of  the  fall.  For  a  height  of  l^.OO,  the  number  of  revolutions 
of  the  tub  per  minute  must  be,  for  particles  of  0°».016  in  diameter,  21 
revolutions;  0"^.004,  11  revolutions;  0"^,001,  C  revolutions;  0™.0(K»25, 
2.7  revolutions. 

This  apparatus  has  not  yet  been  long  enough  in  practical  oi)eratioii  to 
prove  its  value,  and  it  requires  to  bQ  studied  and  exi)erimented  with 
further  before  the  results  will  be  satisfactory,  yet  it  has  already  been 
found  that  a  thorough  classification  of  the  stulf  is  essential ;  that  the 
feeding  and  the  motion  of  the  rotating  tub  must  be  regular ;  that  the 
grains  which  sei)arate  best  are  those  between  0n*.004  and  O^.Ol  in 
diameter-;  and  that  with  fine  stuff  the  results  are  incomplete.  When 
the  particles  are  0^.014  in  diameter,  and  have  a  density  of  3.15,  they 
will  i)recipitate  from  compartment  to  compartment,  in  the  following 
order : 

First  compartment,  density,  4.2 ;  7  per  cent. 

Second  comi)artment,  density,  3.2 ;  52  per  cent. 

Third  compartment,  density,  2.9 ;  24  per  cent. 

Fourth  compartment,  density,  2.9 ;  12  per  cent. 

Fifth  compartment,  density,  2.9;  3  per  cent. 

Sixth  compartment,  density,  2.8 ;  2  per  cent. 

For  the  particles  of  0°>.014  in  diameter,  the  proi>er  namber  of  tmns 
is  three  and  a  half,  and  for  particles  of  0^.004^  five  tarns.  One  of  tbeie 
contrivances  will  deliver  about  750  quarts  of  gravel  per  hour. 
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nUNDT^S  SETTLING  TUB. 

Hundt's  settling  tub  operates  similarly,  but  differs  in  this,  that  the 
receiving  tub  is^e^,  and  the  water  column  is  made  to  rotate.  The  ore 
is  not  supplied  in  the  center  of  a  column  of  water,  but  into  an  annular 
or  cylinjdrical  column  in  a  continuous  stream,  dififering  in  this  respect 
also  from  the  first  described  apparatus.  It  is  a  continuous  working  ma- 
chine, designed  to  separate  or  sort  the  particles  according  to  their  velocity 
of  fall  through  the  column  of  water.  The  particles  of  stuff  entering 
this  machine  are  subjected  to  two  motions,  the  direct  fall  due  to  gravity, 
and  the  movement  of  translation  due  to  the  motion  of  the  water.  It  fol- 
lows that  they  take  a  diagonal  course  and  reach  the  bottom  at  different 
distances  from  the  point  at  which  they  entered  the  column. 

This  apparatus  was  first  used  at  the  Lander- 
krone  mines,  near  Wilusdorf,  in  1854.  It  consists 
of  a  circular  tub,  within  which  an  open  cylinder 
is  supported  and  made  to  revolve  by  a  vertical 
shaft.  This  cylinder  is  partly  closed  by  means  of 
a  cone,  so  adjusted  that  only  an  annular  opening 
is  left,  5  centimetres  wide  at  the  bottom,  and  13 
centimetres  at  the  top.  The  outer  tub  is  1°».75  in 
diameter,  and  is  2  metres  high.  The  inner  cylin- 
der is  1™.60  in  diameter.  Small  partitions,  8  «, 
between  the  cone  and  the  cylinder  servo  to  carry 
tlio  water  filling  the  space  around  with  the  cone 
and  cylinder  during  their  rotation.  Hundt's  Settling  Tub. 

The  stuff  to  be  treated  is  introduced  in  a  continuous  stream  at  the 
top,  and  in  falling  through  this  height  of  two  metres  of  water,  and  being 
at  the  same  time  carried  around  by  the  revolution,  is  classified  accord- 
ing to  the  rapidity  of  the  fall  of  the  particles.  It  may  be  withdrawn 
from  the  vessel  by  suitable  openings  around  the  bottom.  By  careful 
management  of  these  openings,  very  little  water  is  lost ;  and  this  econ- 
omy of  water,  and  the  very  small  quantity  required  for  the  proper  work- 
ing' of  the  apparatus,  renders  it  especially  worthy  of  the  attention  of 
mOl-men  and  metallurgists,  in  sucli  regions  in  New  Mexico,  Arizona, 
Nevada,  and  Sonora,  where  water  is  scarce.  The  uimiber  of  revolutions 
of  the  drum  should  range  between  2  and  C  per  minute,  the  diameter 
being  4  feet,  and  the  size  of  the  grain  from  ^  to  J  of  an  inch.  Used 
with  ore-stufl'  particles  of  whicU differ  in  size,  the  machine  sorts  these 
particles  according  to  their  rate  of  fall.  As  the  prodijpt  in  such  a  case 
would  consist  of  small  and  dense  particles  mingled  with  larger  ones  of 
less  specific  gravity,  the  separation  can  readily  be  effected  by  the  sim- 
ple operation  of  sifting. 

eittingee's  setz-rad. 

Tlie  apparatus  of  Eittinger  is  upon  the  same  principle  as  Hundt's, 
and  it  is  not  clear  which  was  suggestive  of  the  other.  It  is  a  self-feed- 
ing continuous  working  machine^  and  consists  of  a  stationary  wooden 
tub  a  a,  the  bottom  of  which  is  divided  into  eight  conical  compartments 
connecting  with  i)ipes  c,  which,  after  descending  for  a  short  distance 
into  tlie  foundation,  turn  upward  and  outward,  and  are  curved  at  the 
end  so  as  to  deliver  the  water  from  the  tub  into  an  annular  trough  d. 
A  double  cylinder,//,  supi>orted  by  a  shaft,  r/,  is  made  to  turn  in  the  tub 
a.  Tito  stuff'  to  be  separated  is  delivered  in  a  constant  stream  through 
the  bopi)er  and  distributor  h  into  the  revolving  cylinder,  and  fallint? 
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through  the  water  in  this  space  is  sorted  and  collected  in  the  cnaicd 
reservoirs  and  tubes  b.  A  branch  tube,  closed  by  valves  as,  permitslbe 
removal  of  this  concentrated  stuff  from  time  to  time.  The  waste  stnt 
delivered  through  the  tubes  b  into  the  annular  trough  d,  flows  into 
another  trough  or  couduit  m,  whence  it  is  lifted  by  the  wheel  n,  ami  k- 
turned  to  the  tub  a. 


Bottling  apparatus  of  Mr  de  Bittmger. 

Bittinger  in  his  Avfbermtmig  describes  u  machine  of  similar  conetcw- 
tion,  in  which  the  stv^  is  not  received  into  an  annular  column  of  water, 
but  into  an  ordinary  tub  in  which  the  water  is  made  to  revolve  b;  a 
wing-wheel,  the  wings  of  which  would  correspond  in  position  to  the 
sections  of  the  cylinder //in  the  last  figure.  The  bottom  is  divided 
into  eight  radial  compartments  ending  in  funnellifae  cavities,  as  shonn. 
With  grains  of  lead  ore  j^  of  an  inch  in  diameter,  91  per  cent,  of  all  ttie 
lead-ore  contained  in  the  stuff  will  be  deUvered  into  the  socond  oompait- 
ment  at  the  bottom,  and  8  per  cent,  tn  the  next.  But  with  grains  A 
of  an  inch  in  diameter,  only  75  per  cent  will  be  found  iu  the  second,  ana 
30  per  cent,  iu  the  third  compartment 

SLIME  SEPABATOBS  AND  SOBTnVG  BOXES. 

A  convenient  and  effective  form  of  the  cone  apparatas  is  here  ahowi 
on  a  scale  of  y^,  the  upper  cone  in  section.  A  complete  series  is  asanll; 
composed  of  nve  or  six,  arranged  in  succession,  one  below  anotJin',  u 
showu.  The  construction  is  very  simple  ;  and  they  can  be  made  of  cast- 
iron,  so  as  to  be  very  durable,  and  at  the  same  time  exact  in  ftonn.  Baefc 
part  consists  of  two  cones,  one  inserted  in  the  other,  fio  as  to  leaven 
annular  space  iu  which  wat«r  flows  upward  fhim  a  reservoir  or  ohuitiet 
at  the  lower,  or  pointed  end.  The  stuff  to  be  concentrated  is  coDvitfed 
by  a  launder  into  the  upper  cone,  and,  passing  tJuoasfa  holes,  omjonntBl 
the  upward  current.  The  largest  of  the  stuff  so  fed  Bbould  not  coctri 
three-quarters  of  a  millimetre  in  diameter.  The  lighter  pratbHuanil 
once  carried  upwfud  and  over  the  upper  edge  of  the  inner  tana,  wi 
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fall  Ttith  tbe  escape-water  into  an  annular  trough,  by  which  they  are 
coudactcd  away  to  the  next  lower  cone,  while  the  jiarticlea  of  sufficient 
weight  to  resist  the  current  fiill  through  it,  nud  acuiiuiulate  in  a  small 


Conical  Separat< 


inverted  cone,  in  the  chamber  below,  from  which  they  are  allowed  to 
drop  by  the  small  aperture  at  the  apex  iu  the  direction  indicated  by 
the  arrow.  This  orifice  is  controlled  by  a  valve,  and  can  be  regulated 
at  will,  according  to  the  rapidity  of  the  accumulation.  So,  also,  by 
means  of  a  sci'cw  above  the  upper  cone,  tbe  distance  between  the  cones 
can  be  regulated  according  to  the  necessities  of-each  case.  The  appa- 
ratus requires  considerable  water,  and  the  overflow  from  one  cone  is  car- 
ried to  the  next,  and  so  on  iu  successiou. 

BITTINaBE'S  SEPARATING  TUBS  WITH  ASCENDING  CUURENTS. 

This  is  another  modification  »f  the  conical  tubs  or  pointed  boxes,  but 
tbe  sha[>e  is  rectangular,  and  the  water  current  is  not  confined  to  a  nar- 
row zone  or  8i>ace  between  partitions.  This  form  cohsists  of  a  succes- 
BioD  of  deep  trough-like  depressions  placed  edge  to  edge,  and  gradually 
increasing  in  size  and  depth.  But  aa  the  ends  and  sides  are  the  highest, 
the  series  forms,  in  reality,  but  one  vessel,  tbe  water  covering  all  of  the 
intermediate  edges,  and  thus  permitting  a  continuous  flow  from  one  end 
to  the  other.  This  will  be  seen  from  the  ins[>ection  of  the  figure.  Seven 
compartments,  B  B,  are  shown,  and  the  direction  of  the  flofv  from  G  to 
W  is  indicated.  Tbe  whole  series  is  supported  upon  a  frame  at  such  a 
height  that  the  attendant  can  pass  under  it,  and  rcAcb  the  0[iening8  at 
tbe  apex  of  the  pyramidal  tubs,  at  A  A,  where  the  concentrated  stuff 
flows  out.  A  supply-pipe,  P  P,  delivers  clear  water  into  each  compart- 
ment through  a  branch  pipe  reaching  nearly  to  the  bottom.  Tbe  stuff 
enteriDg  at  0  deposits  tiie  heaviest  particles,  and,  aided  by  the  ascend- 
ing flow  of  water  from  the  pipe,  tbe  lighter  portions  pass  over  into  tbe 
next  tub,  and  so  on.  Tbe  flow  of  water  into  each  compartment  must  be 
carefully  regulated.    As  the  size  of  the  compartments  increases,  the  as- 
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cending  current  has  less  and  less  force,  and  finally  only  the  very  light- 
est and  poorest  portions  are  carried  away. 

The  arrangement  gives  very  satisfactory 
results.  It  requires  from  120  to  150  quarti 
0^  of  water  a  minute,  and  will  separate  about 
a  ton  of  battery  pulp  in  each  hour.  It  may 
be  constructed  either  of  wood  or  of  iron. 
The  apparatus  shown  m  the  figure  is  made 
of  iron. 
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rittinger's   CONTINUOUSLY-WORKESG 

STOSSHEERD. 

This  is  another  and  important  raachine 
for  concentrating  by  the  flow  of  the  stuff 
over  a  plane  inclined  surface.  It  has,  in 
addition,  a  percussive  shock,  given  latw 
ally  at  right  angles  to  the  flow,  and  not 
«  parallel  with  it,  as  in  many  of  the  inclined 
^  tables,  and,  for  example,  in  Hunter's  con- 
centrator. 
It  consists  of  a  wooden  table  or  plat- 
H'form,  about  eight  feet  long  and  four  wide. 
a  suspended  at  the  four  corners,  and  inchned 
I  forward  so  that  water  and  fine  stuft'  iiouried 
^  upon  the  upper  part  will  flow  evenly  down 
.tj  to  the  front  edge.  A  lateral  throw  and 
^  percussion  is  given  to  the  whole  table  by 
-g  means  of  cams,  c,  upon  a  shaft  at  the  side, 
H  and  the  reacting  wooden  spring  S  upon  the 
s  opposite  side  of  the  table.  Two  tables  are 
^  usually  combined  in  one,  iind  they  are  sep- 
S  arated  by  a  narrow  strip  of  wood  extending 
jg  the  whole  length ;  similar  strips  are  placed 
®  on  each  side  of  the  table,  and  serve  to  keep 
Sj  the  water  and  stuff  from  flowing  off.  The 
.2  stufl*  to  be  washed  is  delivered  upon  the 
g  tables  at  the  upper  left-hand  comer,  at  A. 
The  distributors  P  P  P  furnish  clear  water. 
While  the  table  is  at  rest,  the  tendency  of 
the  stuff  is  to  flow  down  the  slope  fn  a 
direct  line  from  A  to  A'.  By  means  of  the 
lateral  percussion,  however,  the  path  of  the 
heavier  particles  is  changed,  and  they  are 
gradually  thrown  from  left  to  right,  along 
the  surAice  of  the  table,  at  right  angles  to 
the  direction  of  the  current  of  clear  water. 
This  current  tends  at  the  same  time  to  sweep 
the  particles  downward,  and  it  acts  upon 
the  light  sterile  matters  more  rapidly  than 
upon  the  heavy  ore.  The  result  is,  that 
the  heavier  and  richer  particles  are  grad- 
ually separated  from  the  i>oor  stuff  and  de- 
scribe the  path  upon  the  table  indicated  by 
the  dotted  lines.  By  the  time  the  pjirticles  have  reached  the  foot  of  the 
table,  the  richest  portions  have  been  transferred  to  the  comer  of  the  taUe 
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diagonally  opposite  to  tltat  upon  wtiicU  the  staff  entered,  aad  they  flow  off 
iDto  ttio  coiiipartmeat  E.  Tlie  "  middlings"  are  dropped  Into  the  next 
compartment  D,  and  the  poor  falls  into  C. 


I        i-illH   I 


Bittiiiger'a  Continaoasly-working  Slosah«enl — viow  from  abovo. 
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supplied  at  the  circumference  of  the  circular  or  annular  table,  and  is 
discharged  into  different  compartments  at  the  centre. 

The  foundation  plate  sustains  the  distributing  pipe,  the  water  pipe, 
the  waste  gutter,  and  the  driving  shaft.  An  endless  screw  upon  this 
shaft  gives  motion  to  the  concave  table.  Experience  in  using  this  huddle 
has  shown  that  it  is  desirable  to  have  a  greater  number  of  sprinkling 
pipes  than  are  generally  used  in  the  Harz.  It  is  said  that  the  washing 
of  the  stuff  is  completed  in  one  operation,  while  with  the  German  con- 
struction it  sometimes  happens  that  the  stuff  must  be  passed  twice  over 
the  machine  to  obtain  an  equal  result. 

The  convex  huddle  is  also  an  annular  table,  but  instead  of  sloping 
inward  toward  the  center,  it  slopes  from  the  center  outward,  being  the 
reverse  of  the  concave  huddle.  The  stuff  is  supplied  on  the  inner  margin 
and  flows  outward  to  the  lower  edge,  and  is  delivered  into  a  succession 
of  annular  troughs. 

The  construction  is  similar  to  that  of  the  concave  huddle.  A  cast-iron 
frame  supports  the  table,  the  driving  shaft,  the  water  pipes,  and  all  the 
fixtures.  The  tangent  screw  and  the  driving  shaft  work  in  a  hollow  case 
of  cast-iron. 

ABBANGEMENT  OF  A  COMPLETE  SELVES  MILL. 

In  conclusion  I  present,  by  an  engraving  annexed,  a  general  view  of 
the  construction  and  arrangement  of  the  parts  of  a  complete  dry-crush- 
ing silver  mill,  as  constnicted  January,  1870.  It  hardly  needs  explana- 
tion. The  ore  received  at  the  highest  point  falls  from  one  machine  to 
another,  and  is  handled  as  little  as  possible.  It  passes  from  the  dump 
pile  under  the  car  a  to  the  rock  breaker  b  ;  thence  over  a  sheet-iron  dry- 
ing platform  at  e  to  the  feed-box  d.  After  stamping  it  is  roasted  in  the 
fiu*nace  (7,  and  is  worked  in  successive  charges  in  the  pan  i,  from  which 
it  is  drawn  off  into  the  settler  j,  and  finally  passes  tiirough  the  concen- 
trator K.  The  amalgam  is  retorted  in  a  cast-iron  retort  set  in  a  small 
furnace  outside  the  building. 


SECTION  VI.— WINDMILLS. 


CHAPTER  LXXXIII. 

WIND  AS  A  MOTOR  IN  THE  MINING  DISTRICTS. 

(ready  the  scarcity  and  deamess  of  fuel  for  sfeam  machinery  is  a 
y  expense  upon  mining  and  metallurgical  operations  in  many  of  the 
sely  wooded  or  desert  mining  regions  of  the  great  interior  basin  of 

continent.  In  different  districts,  different  expedients  have  been 
)ted  or  proposed  for  relief  from  this  great  and  growing  burden, 
er-power  is,  of  course,  scanty  in  those  places  where  there  are  no 
J.  If  there  were  more  water  in  the  country,  there  would  be  more 
5,  and  so  more  fuel.  Devices  for  saving  ftiel  in  the  generation  of 
tn  are  much  in  vogue  among  the  engineers;  and,  without  stopping 

to  condemn  or  recommend  anything  of  this  kind  byname,  I  would 
in  general,  that  the  construction  of  the  boiler  and  fire-places  is  a 
:er  of  great  importance  in  the  mining  districts  of  the  far  West,  since 
lall  saving  in  fuel,  or  time  and  labor,  represents  a  large  saving  in 
ey,  where  wood  and  wages  are  so  high.  At  Virginia  City,  Nevada, 
inill-men  are  helping  themselves  with  a  railroad,  by  means  of  which 

will  be  able  to  obtain  fuel  from  the  inexhaustible  forests  of  the 
ra.  Along  the  line  of  the  Pacific  railroad,  from  Laramie  on  the  east 
orinne  or  Elcho  on  the  west,  the  fine  coal  of  the  Rocky  Mountain  and 
iiitch  beds  will  doubtless  be  introduced  as  a  substitute  for  wood.  It 
lot  be  surpassed  as  a  steam-coal;  and  some  of  the  beds,  it  is  hoped, 
be  found  suitable  for  metallurgical  purposes — ^if  not  for  blast  fur^ 
!S,  at  least  for  reverberatories. 

it  there  are  regions,  for  example,  through  Ctentral  Nevada,  stretch- 
from  Cortez  to  Pahranagat,  which  are  remote  from  railroads,  water- 
er,  and  coal-beds,  and  which,  if  their  mines  are  developed  with  the 
r  they  deserve  and  will  repay,  are  certain  to  experience  great  dts- 
*  for  want  of  motive  power  to  drive  the  machinery  of  their  mines 
mills.  The  feeble,  scattered  growth  of  pine-nut  trees  in  the  moun- 
caiions  of  these  districts  will  not  long  support  an  active  industry, 
have  heard  a  good  deal,  since  the  new  philosophy  of  heat  came  in, 
bilizing  the  heat  of  the  sun.  Captain  Ericsson's  famous  letter  on 
iolar  engine,  which  ho  proposes  to  construct,  and  by  which  he  ex- 
9  to  transform  radiant  heat  into  horse-powers  by  the  thousand,  is 
1  in  the  minds  of  most  readers.  Other  (and  possibly  less  trustworthy) 
ntors  have  plans  for  availing  themselves  of  the  electricity  generated 
le  earth  or  the  elements.  Some  time  ago,  an  aspiring  chemist 
aed  our  admiration  for  his  process  for  reducing  ores  by  means  of 
ider-8torms.  But  it  has  been  abundantly  shown  that  electricity,  as 
»tor,  is  too  costly  to  be  used  with  profit;  and,  as  for  Captain  Erics- 
\  solar  engine,  we  do  not  yet  hear  of  it  on  a  large  working  scale. 
30ver.  there  are  one  or  two  reasons  for  preferring  a  somewhat  dif- 
it  utilization  of  the  heat-power  of  the  sun.  The  philosophers  arc 
ed  that  great  loss  of  power  inheres  in  all  our  engines  for  converting 
into  motion.    Nature  produces  motion  more  cheaply  than  we  can; 
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and  our  water-wheels  jjvail  themselves  of  her  quiet  economy.  But  there 
is  a  more  direct  medium  than  flowing  water  between  heat  anc?  motioD. 
namely,  moving  air;  and  in  all  the  range  of  mechanical  motors  the  wind- 
mill is  perhaps  at  onc^  the  most  neglected  and  the  most  promising.* 

The  windmill's  weak  point  is  its  dependence  upon  the  weather;  bnt 
the  solar  engine  would  be  still  worse  in  this  respect,  for,  taking  Jhe 
year  together,  we  may  say  that  it  blows  oftener  and  longerthan  it  shines. 
Twelve  hours  out  of  twenty-four  there  is  no  sun,  though  considerable 
wind.  Water-powers  arc  also,  in  a  leas  degree,  open  to  the  same  objec 
tiou.  They  stop  for  dry  weather,  cold  weather,  and  very  wet  weather. 
Nothing  but  steam  may  be  thoroughly  depended  upon  at  all  times  to 
do  the  full  duty  expected  of  it.  But  this  advantage  of  steam  is  meas- 
urable in  money;  and  at  some  times,  in  some  places,  the  price  of  fuel 
may  be  so  great  as  to  overbalance  it. 

Moreover,  it  might  be  well  worth  while,  in  some  cases,  to  employ  some 
of  these  motors,  even  though  a  steam-engine  should  stand  idle,  waiting 
to  be  used  when  sun  or  air  or  water  failed.    Stamp  mills  are  at  present 
frequently  built  so  as  to  be  geared  a«  need  dictates,  either  to  a  water- 
wheel  or  to  an  engine ;  and  it  is  one  of  the  disadvantages  of  the  "direct- 
acting  steaiji  stamp"  that  it  must  have  steam,  and  can  never  be  em- 
ployed with  cheaper  motors.    Besides,  we  are  not  at  the  Mid  of  oar 
resources  conceniing  the  storage  and  equal  distribution  of  the  fitful 
sources  of  wind  and  sunshine.    By  the  elevation  of  water  into  a  reser- 
voir, or  by  the  raising  of  heavy  weights,  it  would  be  possible  to  accu 
mulate  power  while  the  motive  forces  were  acting,  and  thus  obtain  a 
regular  supply  for  what  would  otherwise  be  wasted  hours.    The  prac- 
tice of  hydraulic  miners  who  buy  water  of  ditch  companies,  and  let  it 
run  from  the  ditches  into  their  private  reservoirs  for  twenty-four  hoors, 
so  that  during  the  ten  or  twelve  hours  of  labor  they  can  use  it  in  a  double 
strean),  is  i)recisely  the  reverse  of  that  to  which  we  refer;  but  it  proves 
the  practicability  of  both.     The  hydraulic  miner  wishes  to  obtain  a 
greater  force  during  a  less  time,  and  to  that  end  accumulates  the  results 
of  a  steady  power  during  a  longer  time.    It  would  be  scarcely  more 
difficult,  by  employing  great  power  for  a  short  period,  to  obtain  results 
which  could  be  beneficially  distributed  through  the  whole  day.    Our 
inventors  might  profitably  turn  themselves  to  the  consideration  of  the 
best  mechanical  contrivances  to  facilitate  this  exchange  of  force  and 
time.    But,  finally,  there  are  many  kinds  of  work  to  which  machinery 
is  applied  in  mining  that  need  not  be  continuously  performed.    If  wind- 
mills perform  the  duty  of  draining  the  low  coasts  of  Holland,  or  irri- 
gating the  arid  plains  of  California,  there  is  no  reason  why  they  should 
not  be  so  constructed  and  arranged  as  to  do  the  pumping  in  many  of  our 
mines,  where  the  depth  is  not  great  nor  the  amount  of  water  excessive. 
I  might  even  say  that  if  the  grist-mills  could  wait  (as  in  the  good  pld 
times  they  were  fsiin  to  do)  for  a  fair  wind  to  do  the  grinding,  even  a 
quartz-mill  might  be  run,  though  with  much  vexatious  interruption,  on 
the  same  rude  plan.    Cessations  for  want  of  wind  woold  be  leas  common 
than  the  reader  might  suppose.    Precisely  those  regions  where  scarcity 
of  fuel  and  water-power  might  lead  to  the  expedients  we  are  discussing 
are  noted  for  their  perpetual  winds. 

Certainly  it  seems  a  pity  that  men  should  suffer  so  much  pains  and 
loss  by  reason  of  the  expense  and  difficulty  of  the  motors  to  which  they 

*  For  valuable  notes  and  suffgestions  in  connection  with  this  ral^^et,  I  md  indeMei 
to  Dr.  P.  H.  Vanderweyde  of  New  York,  himself  a  native  of  the  oouuti^  of  windaiilH 
though  for  many  years  a  well-known  resident  of  the  United  Statee.  Mr.  JSlkke  it  Bot 
responsible  for  this  chapter.— R.  W.  B. 
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are  accustomed,  while  every  breeze  that  whistles  over  their  heads  is 
piping  of  power  unheeded  and  running  to  waste.  Possibly  the  highest 
science,  as  well  as  the  most  practical  economy,  may  dictate  a  return  to 
this  motor  of  our  fathers,  and  a  development  oi  its  capjvcity  in  the  light 
of  that  mechanical  perfection  which  has  been  bestowed  upon  other  ma- 
cj^nes.  I  would  not  be  understood,  however,  as  declaring  any  universal 
Hud  hitherto  unacknowledged  superiority  of  windmills.  It  is  enough  to 
say  that  windmills  are  likely  to  be  the  best  we  can  choose  in  certain 
cases  where,  before  long,  we  shall  have  to  choose  that  or  nothing. 

But  if  we  would  learn  the  best  practical  construction,  and  appreciate 
the  great  capacity,  of  windmills,  we  must  look  to  those  countries  in 
which  they  have  been  most  thoroughly  studied  and  most  widely  em- 
ployed. It  is  said  that  this  device  was  brought  from  the  Orient  by  the 
Crusaders,  and  introduced  in  the  sixth  century  into  France,  Flanders^ 
and  Holland.  Northern  Germany,  however,  claims  the  invention,  in  the 
eleventh  century,  of  the  large  post-windmills  called  Bock  mills,  which 
will  presently  be  described. 

But  Holland  is,  above  all,  the  country  where  this  motor  has  been  most 
extensively  applied.  The  civilization  of  that  state,  nurtured  into  early 
maturity  by  the  natural  obstacles  with  which  it  was  forced  to  contend, 
wjia  for  a  long  time  in  advance  of  that  of  the  rest  of  Europe.  The  sea 
was  at  once  its  greatest  benefactor  and  its  devouring  enemy.  In  regions 
possessed  of  a  varied  topography  there  is  natural  drainage,  resulting  in 
natural  water  power ;  but  the  low,  flat  surface  of  Holland  at  once  de- 
mands the  drainage  and  denies  the  power.  Besides  the  necessity  of 
power  for  pumping,  there  was  also  from  early  times  grain  to  be  ground 
for  the  food  of  the  inhabitants,  and  timber  to  be  sawed  for  marine  and 
civil  architecture.  Long  before  the  introduction  of  the  steam-engine, 
in  fact  for  more  than  a  thousand  years,  the  power  of  the  wind  has  been 
employed  by  the  industrious  Hollanders  in  the  performance  of  these 
duties ;  and  even  at  the  present  day,  though  the  great  modern  motor  is 
fully  understood  and  appreciated  in  that  country,  the  old  favorite  still 
holds  its  place,  and  Holland  possesses  the  largest  windmills  and  the 
largest  steam  pumping  engines  in  the  world. 

Some  notion  of  the  amount  of  work  performed  by  windmills  in  Hol- 
land may  be  derived  from  the  statement  that,  between  1440  and  1850, 
more  than  a  hundred  large  and  small  lakes,  having  a  totcal  area  of  a 
quarter  of  a  million  acres,  were  drained  by  this  means,  restoring  this 
amount  of  most  fertile  soil  to  settlement  and  cultivation.  In  the  drain- 
age of  the  great  Haarlem  Lake,  and  of  a  few  smaller  ones,  steam  was 
introduced  in  1845,  but  it  is  still  an  open  question  whether  wind  could 
Bot  have  been  more  economically  employed.  Holland  possesses  neither 
coal-mines  nor  forests ;  and  steam,  with  all  its  advantages  of  uniform 
and  continued  availability,  cannot  compete  in  economy  with  wind.  It 
has  been  used  in  the  instances  referred  to,  and  is  employed  as  an  aux- 
iliary, or  held  in  reserve  in  certain  localities,  where,  in  occasional  sea- 
sons of  much  rain,  coinciding  with  little  wind,  the  windmills  in  use  have 
been  found  inadequate  to  perfect  drainage. 

It  may  be  mentioned,  in  passing,  that  this  region  possesses  large  de- 
posits of  peat,  and  that  dried  peat  or  turf  is  a  common  fuel.  The  use 
of  peat  as  a  steam  fuel  has  therefore  been  naturally  a  subject  of  much 
interest,  and  has  received  thorough  investigation.  It  has  been  found 
inferior  to  coal,  and  though  the  densest  varieties  are  superior  (weight 
for  weight)  to  wood,  their  greater  bulk  and  too  rapid  combustion  render 
them  inconvenient  and  undesirable  for  this  purpose. 

OoDoerning  the  usefulness  of  windmills  for  operations  requiring  small 
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powerj  iiotbiug  need  be  aaid.  They  axe  extensively  nsed  on  tlie  Pai-ific 
coast  lu  raising  water  for  irngatiou ;  and  they  might  with  advautage  be 
employed  generally  by  farmers  and  others  for  numerous  domestic  [mr- 
Ijoses.  such  as  churniug,  turning  grindstoues,  &c.  I  think  tlieir  aiipli- 
cation  would  be  more  extensive  in  this  couutry  but  for  the  numerous 
patented  aud  more  or  less  complicated  modifications,  which  tend  Iwth 
to  increase  tlieir  cost  and  to  limit  their  power. 

There  an;  two  great  classes  of  windmills,  distinguished  by  the  iKtsitioD 
of  the  sails.  The  vertical  mills  have  their  wings  or  sails  so  placed  ax 
to  tuni  in  a  nearly  vertical  plane,  about  an  axis  nearly  liorizoutal;  auJ 
the  horizontal  mills  have  their  wings  turning  about  a  vertical  axis.  TLe 
latter  arc  far  less  effective,  giving  for  the  same  surface  of  sails  and 
strength  of  wind,  according  to  Sir  David  Brewster,  not  more  than  one- 
thin!  or  one-fourth  aa  much  power  as  the  former.  They  are  seldom 
constructed,  except  in  situations  where  the  necessary  height  cannot  be 
given  to  vertical  sails.  I  have  seen  some  of  them  along  the  PaciGr 
I'ailroad,  employed  for  raising  water  into  tanks  for  locomotive  supply. 
As  might  be  exi»ected,  they  do  not  give  satisfaction.  The  secret  of  ttieir 
comparative  inefScieucy  is  the  small  surface  exposed  to  the  impulse  of 
the  wind  at  any  one  moment,  aud  the  interference  of  the  wind  [>assinc 
through  and  striking  the  backs  of  the  opposite  sails.  The  mechanical 
contrivances  intended  to  ob\iate  this  difficulty  by  a  continual  adjustment 
of  the  sails  are  liable  to  derangement.  At  all  events,  the  vertical  mills 
are  more  suitable  where  great  power  is  desired,  and  this  is  the  purpose 
to  which  I  desire  to  call  particular  attention. 

The  vertical  windmills  may  be  divided  again  into  two  classes,  in  the 


fii"St  of  which  the  whole  mill  building 


:y^t 


Old-style  Post  MUl  of  Holland. 


resolved,  so  that  the  sails  may 
face  the  wind  from  any  fpiarter, 
while  in  the  second  only  a  dome 
revolves,  carrying  th«  sails  aod 
theiraxis,  while  the  buildingiritli 
itsmachiuery  remains  statiunar>'. 
The  former  are  the  post  or  Bock 
mills,  to  which  allusion  has  al- 
ready been  made.  Their  con- 
sti'uction  may  bennderstood  from 
the  accompauying  illustration, 
which,with  the  two  following,  has 
been  kindly  lent  me  by  Messrs. 
Western  &  Co.,  publishers  of  the 
Manufacturer  and  Builder,  a  jnc- 
torial  monthly  magazine  of  Xev 
York.  A  strong,  conical  tower 
of  heavy  timbera,  from  ten  to 
twenty  feet  high,  rests  upon  five 
_^  piers  of  masonry.  At  the  apex 
of  this  framework  is  a  pivot  or 
column  of  iron,  fitting  into  a  cor- 
resi>ouding  socket  or  box  in  the 
floor  of  the  mill.  Upon  tbiscol- 
nmn  the  mill  rests  and  revolves. 
The  baildingis  entered  by  meana 
~a  staircase  extending  nearly  to 


the  ground,  on  the  side  opposit«  the  sails,  and  so  strongly  built  and  braced 
as  to  furnish  a  convenient  i>oiut  for  attaching  the  ropes  or  chains  which 
anchor  the  mill  in  any  desired  position.    A  dozen  postH  we  set  ftrmly 
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iu  the  gjtiuQd  about  tlie  tower,  and  a  capstan  nheel  is  attached  to  the 
bottom  of  the  staircase,  with  two  ropes  or  chains  around  its  axis.  These 
are  made  fast  to  the  nearest  posts,  one  on  each  side  of  the  staircase, 
and  the  mill  is  thus  held  securely  as  long  as  desired.  The  revolution  is 
effected  by  pus'hing  a  stout  lever,  which  projects  downward  from  the 
mill. 

It  should  be  remarked  that  iu  Holland  all  contrivances  for  tnming 
the  mills  by  vanes  or  otherwise,  through  the  action  of  the  wind  itself, 
or  for  regulating  the  position  of  the  sails  by  mechauical  contrivances, 
operated  by  the  greater  or  less  force  of  the  wind,  have  been  abandoned. 
They  are  only  applicable  on  a  small  scale,  as  a  little  consitleration  will ' 
show.  The  force  or  change  iu  force  of  the  wind  which  would  suffice  to 
operate  such  devices  in  small,  toy  windmills,  such  as  are  frequently  used 
in  this  country,  would  not  suffice  to  turn  a  heavy  building  or  at^ast 
large  sails,  such  as  are  required  for  the  development  of  many  horse- 
iwwers. 

This  is  esi>ecially  the  case  with  the  other  class  of  vertical  mills,  iu 
vented  in  Holland  during  the  IGtU  century,  and  hence  known  in  Europe 
as  the  Holland  windmills.  The  post-mills  are  couvenicnt  enough  for 
griudiog  grain,  since  it  is  a  matter  of  indiffereuce  where  the  griDdstoues 
are  situated,  or  where  the  entrance  of  the  mill  i^  found ;  and  the  revolution 
of  the  whole  mill  on  its  vertical  pivot  is  therefore  not  objectionable. 
But  iu  driving  a  wheel  to  dis- 
place water,  it  is  impossible  to 
carry  the  channel  around  when 
the  mill  turns,--  and  in  sawing 
lumberitjshighly  inconvenient 
to  have  the  floor  ou  which  the 
sawsare  working,  the  discharg- 
ing doors,  &c.,  continually 
ehangiug  position.  Moreover, 
the  size  of  sails  and  amount  of  ' 
liower  are  limited  by  the  weight 
of  the  structure  which  cau  be 
supported  and  revolved  upon 
the  iroQ  pivot  below.  These 
considerations  gave  rise  to  the 
larger  and  very  different  mills 
|ust  meutioned. 

The  annexed  illustratlonrep- 
reseutti  one  of  these  mills  of 
inoilerate  size,  used  for  sawing 
luml)er.  Here  the  revolution 
of  the  dome  iseffected  by  levers 
projecting  from  the  sides,  and 
worked  from  the  balcony  at  the 
top  of  the  stationary  portion. 
The  sails  are  also  adjusted  from 
this  balcony,  their  motion  be- 
ing stopped  for  the  purpose  by 
a  brake,  which  is  indicated  in 
the  Ugure,  with  a  rope  reaching  - 
down  to  the  balcojiy.  Mill  for  sawing  lumber. 

Still  larger  mills  are  employed  for  raising  water.  The  sectional  view 
on  the  next  page  represents  the  system  employed  iu  Holland  to  drain 
the  lakes. 

H.  Ex.  Doc  207 46 
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Section  of  Hollanil  Mill  fur  ruiBiug  water. 
The  mill  aimply  tiima  n  whepi,  ftiiiiiliirto  the  |)a<l(I1e- wheel  of  ast 
boat,  and  immei'Bedtlicee  oc  four  t'ei-t  in  wiiter,  whivb  it  pushea  (on 
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not  raising  it  more  than  one  or  two  feet,  but  displacing  immense  masses 
in  a  very  short  time.  If  water  has  to  be  raised,  say  sixteen  feet,  eight 
or  ten  such  mills  are  i)laced  at  suitable  distances  along  a  long  narrow 
channel,  each  feeding  the  next  and  each  doing  its  share  in  lifting  the 
water. 

These  are  often  immense  structures,  a  hundred  feet  in  height,  and 
bnilt  of  brick,  on  foundations  prepared  with  especial  precaution,  by 
reason  of  the  constant  vibration  t-o  which  they  are  subjected.  The 
diameter  at  the  bottom  is  about  forty  feet,  and  the  walls  are  three  or 
four  feet  thick,  while  at  the  top  the  diameter  is  some  twenty  feet,  and 
the  walls  are  thinner  in  proportion.  The  vertical  shaft  for  the  trans- 
mission of  power  extends  through  the  whole  height  of  the  tower,  and 
is  placed  exactly  in  the  centre.  The  axis  of  revolution  for  the  sails  is 
supported  by  a  dome,  which  revolves  like  the  dome  of  an  observatory, 
and  the  connection  with  the  vertical  shaft  is  made  by  means  of  bevel- 
gearing,  so  that  the  revolution  of  the  dome  does  not  disturb  nor  in  any 
way  att'ect  the  gearing  for  the  transmission  of  power.  The  figure  shows 
the  balcony,  with  the  lever  arrangement  attached  above  to  the  cap,  and 
provided  below  with  a  windlass.  The  sails  have  been  intentionally 
omitted  in  this  engraving.  Indeed,  they  always  are  furled  in  high  winds, 
the  surface  of  the  beams  being  such  that  they  may  be  driven  without 
sails  if  the  wind  is  strong  enough.  The  figure  also  makes  it  evident 
how  the  cap  and  upper  axis  can  be  turned  round  without  interfering 
with  the  operation  of  the  mill,  as  the  main  shaft,  transmitting  the  mo- 
tion, stands  in  the  middle  of  the  structure.  The  free  space  in  such  a 
mill  is  occui)ied  by  lodgings  for  the  attendants  and  their  families.  The 
working  corps  is  much  like  that  of  a  sailing-vessel,  consisting  of  com- 
mander or  foreman,  first  and  second  mates  or  assistants,  carpenter  or 
millwright,  &c.  The  capacity  of  such  a  mill  may  excoed  a  hundred 
horse-power. 

There  are  several  principles  and  rules  of  experience  to  be  observed 
in  the  construction  of  all  large  windmills.  One  concerns  the  inclination 
of  the  axis  of  revolution  of  the  sails,  which  should  not  be  perfectly 
horizontal,  but  inclined  10^  or  15°  above  the  horizon,  observation  having 
shown  that  the  impulse  of  the  wind  is  commonly  exerted  in  a  line  de- 
scendmg  at  this  angle. 

Another  principle  of  construction  concerns  the  angle  of  the  sails. 
The  velocity  of  the  wind  being  nearly  uniform  over  the  whole  sail,  while 
the  rapidity  of  movement  is  much  greater  at  the  extremities  of  the  lat- 
ter, it  is  evident  that  the  inclination  of  the  sail  should  increase  as 
the  velocity  of  revolution  increases.  The  best  results  are  obtained 
when  the  inclinations  to  the  line  of  the  wind  are  nearly  as  follows:  at 
^  the  length  of  the  wing  from  the  centre,  70O;  at  J,  710;  at  A,  72^;  at 
ij,  74^;  at  f,  77 JO;  at  the  end,  83o.  Some  authorities  prescribe  a  scale 
of  variations  from  60*^  to  80^.  According  to  Euler's  mathematical  cal- 
culations, the  efficiency  of  the  machine  is  greatest  when  the  velocity  of 
the  extremity  of  the  sail  is  twice  that  of  the  wind. 

The  following  table  presents  approximately  the  effective  total  pres- 
sure of  tlie  wind  per  square  foot  upon  the  sails,  at  different  velocities. 
From  these  figures  the  proper  deductions  must  be  made  for  the  angle 
at  which  the  wind  meets  the  sail,  and  for  the  friction  of  the  machinery, 
in  order  to  obtain  the  amount  of  power  available.* 

*  See  New  Americau  Cycloptedia,  Vol.  XVI,  p.  468,  Art.  Windmills. 
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Stftte  of  wiml. 


A  low  wiml 

A  low  wind 

A  motlerate  wind 

A  modernte  wind 

A  moderate  wind 

A  fresh  wind 

BcHt  wind  for  wtnd-Mila 

Best  wind  for  wind-«uils 

A  gooil  1in>c20  for  sailing  vhwh^Ia. 
A  KoOfl  bre«/ofor  soiliDgvesaelB 

A  stiff  brepio - 

A  Btiff  lintMe 


Tbese  Hgnrea  show  liow  great  a  power  may  be  obtained  by  siiitaWe 
macbiaery  froui  tlie  motiou  already  provided  by  nature  in  localitift 
where  other  soiirci^s  of  power  seem  to  be  lacking.  The  iieeessitieg  at 
many  such  legions  in  this  country  should  lead  to  the  study  on  tbe  pun 
of  engineers  of  the  neglected,  and  perhaps  despised,  "uld-i'i»hioiied 
Dutch  millb." 


P^RT  V. 
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PART    V. 
METALLURGICAL    PROCESSES- 


CHAPTER  LXXXIV. 

GENERAL  REMARKS. 

;  quite  generally  believed  by  men  of  science  abroad,  and  frequently 
ed  by  those  who  ought  to  know  better  at  home,  that  we  are  blun- 
f  along  in  this  country  in  the  treatment  of  our  gold  and  silver 
otully  ignorant  of  the  experience  already  gained  in  older  coan- 

that  somebody  should  be  sent  to  Europe  by  our  government  to 
the  methods  of  gold  and  silver  metallurgy  there  employed,  and 
ighteu  us  with  the  results. 

arge  (^lass  of  persons,  on  the  other  hand,  scout  the  idea  of  all 
e  from  Europe,  and  point  to  the  fact  that  we  already  surpass 
country  in  the  world,  unless  it  be  Australia,  in  the  completeness 
30uoniy  of  our  gold-extraction,  while  all  the  imported  processes 
iiitherto  failecL 

truth  lies  between  these  extremes.  American  metallurgy  is 
T  wholly  in  advance  nor  wholly  in  the  rear  of  the  same  science 
er  nations.  Out  of  our  peculiar  circumstances  and  conditions  we 
developed  some  distinctively  American  processes  with  which 
)e  cannot  compete,  because  the  experi^ce  of  Europe  has  not  led 
y  perfection  of  such  devices.  Thus  the  hydraulic  system  of  min- 
dapted  to  work  cheaply  large  areas  of  auriferous  earth,  is  native 
eeuliar  to  this  country,  and  is  employed  on  a  larger  scale  and  in 
*r  perfection  here  than  anywhere  else.  The  California  stamp-mill, 
ill  its  modern  improvements,  cannot  be  surpassed  in  the  world  for 
ieteneas  of  dcvsign  and  mechanical  simplicity.  Russia  and  Hun- 
3ininot  show  such  economical  amalgamation  as  we  do.  Even  in 
^atment  of  tailings  and  sulphurets,  we  have  employed  and  im- 
d  nearly  all  the  European  methods  which  our  economical  condi- 
will  admit,  and  we  have  invented  several  of  our  own — such  as  the 
roeess,  the  Briickner  cylinder,  &c.,  which  seem  to  be  much  moi-e 
sing  than  the  plan  of  the  eminent  Professor  llivot,  which  has  re- 
illy  failed  among  us,  and  never  succeeded.  Again,  in  the  treat- 
c)f  silver  ores,  the  Washoe  process  of  pan  amalgamation  is  an  out- 
;h  of  American  necessities,  a  hybrid  trom  the  arrastra  and  the  patio, 
lal  with  us,  and  not  only  remarkable  in  itself,  but  capable  of  modi- 
ins  and  applications  which  considerably  diminish  the  realm  of 
ing.  The  Freiberg  barrel-amalgamation  is  indeed  adopted  in  many 
i ;  but  we  have,  in  place  of  laborious  roasting  in  reverberatories, 
ylinders  of  Briickner,  and  the  shaft  furnace  of  Stetefeldt,  both 
ican  inventions ;  that  is  to  say,  the  product  of  foreign  science, 
lated  and  directed  by  actual  experience  in  this  country.  All  the 
ices  just  given  testify  that  we  are  not  without  an  American  metal- 
.    Even  now,  it  is  necessary  for  foreign  governments  to  send 
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agents  here  to  study  our  methods  and  report  at  home.     We  know  the 
processes  of  Europe  better  than  Europe  knows  ours. 

But  this  American  metallurgy  which  is  springing  up,  is  sadly  desnl- 
lory,  incomplete,  untrained,  and  unsystematized.  Ea<;li  step  of  pn> 
gress  costs  more  than  it  should.  Thousands  of  experimenters  waste 
their  time  in  trying  processes  that  have  failed  already,  but  of  which 
they  have  no  record.  JVIany  de\aces,  even,  that  have  been  thoroughly 
tested  and  condemned  in  Europe  spring  up  to  enjoy  a  tiourisbing  thoagh 
brief  career  among  our  enterprising  and  ingenious  people,  not  learned  io 
their  history.  But  many  more  originate  among  us,  and,  for  want  of 
harmonious  action' or  organization  among  the  mining  interests,  they  are 
tried  here  and  there,  and  the  results  of  each  trial  smothered  or  magiu* 
fied,  so  that  it  takes  much  more  time  and  money  than  it  ought  to  re- 
quire to  produce  in  the  public  mind  the  notion  that  a  particular  plan 
is  beyond  doubt  good  or  bad.  To  furnish  a  nucleus  of  exi>erience  and 
an  exchange  of  information,  to  settle  many  important  points  yet  mooted 
in  our  incomplete  American  system,  to  consolidate  and  cheapen  our 
progress,  a  national  school  of  mines  seems  to  me  to  be  absolutely  re- 
quired. 

The  California  stamp-mill  process  for  gold  is  described  in  a  number 
of  well-known  books,  perhaps  most  completely  iu  that  of  Mr.  J.  Arthur 
Phillips  on  Gold  and  Silver.  It  is  admitted  to  be  the  best  method  thn^ 
far  developed  in  actual  practice  on  a  large  scale,  for  the  treatment  of 
auriferous  quartz.  The  idea  of  smelting  the  ordinary  auriferous  qaartz 
(even  of  low  grade)  has  been  put  forward  at  different  times  by  the  ixw- 
sessors  of  patent  fluxes;  but  its  absurdity  will  appear  if  we  reflect  that 
every  five  dollars'  worth  of  gold  in  a  ton  of  quartz  constitutes  but  one 
one-thousandth  part  of  one  per  cent.,  or  one  one  hundred-thousandth  of 
the  whole  mass.  To  smelt  auriferous  quartz,  therefore,  is  to  flux  and  re- 
move, practically,  one  hundred  percent,  of  quartz.  The  case  is  different 
when  the  barren  materia]  is  not  quartz,  which  needs  a  base  before  it 
will  flux,  and  still  more  widely  different  where  the  ore  contains  some 
other  useful  metal  beside  gold,  such  as  lead  or  copper,  and  where  the 
gold,  for  some  reason,  escapes  the  stamp  process.  There  is  a  fleld  for 
smelting  which  may  become  important  and  extensive,  but  it  never  can 
supersede  amalgamation. 

This  process,  being  principally  mechanical,  has  been  partially  consid- 
ered in  a  previous  section.  The  causes  of  loss,  and  the  direction  in 
which  greater  perfection  is  to  be  desired  and  expected,  will  now  be  made 
subjects  of  brief  comment. 

Alleged  losses  of  gold  in  stamp-mills  may  be  divided  into  two  classeR. 
Either  the  gold  is  mysteriously  lost,  and  cannot  lie -subsequently  traced, 
or  it  is  to  be  found  by  assay  in  the  tailings.  In  the  former  case,  I  am  satis- 
fled,  after  many  observations,  that  the  loss  is  generally  only  apparent^  and 
may  be  referred  to  incorrect  sampling  or  assay  of  the  ore.  An  ordinary 
assay  of  gold  ore,  made  previous  to  crushing,  is  not  nearly  so  trust- 
worthy as  an  assay  of  the  tailings,  properly  selected.  Hence,  if  the 
two,  taken  with  the  yield  of  amalgam,  do  not  agree,  the  quartz  assay  is 
probably  in  error.  Sometimes,  however,  batteries  leak,  and  gold  is  lost 
under  and  around  the  mortars.  Sometimes,  on  the  other  hand,  work- 
men are  dishonest,  and  charge  losses  upon  the  mill  which  their  own 
peculations  have  occasioned.  Occasionally,  where  the  tailings  do  not 
settle  in  a  quiet  spot,  but  are  hurried  away  in  a  swift  stream,  more  or 
less  flne  gold  is  swept  off  before  it  can  be  deposited.  Aseays  to  test 
this  question  should,  of  course,  be  made  with  due  precaation  as  to  these 
points;  but  one  thing  our  experience  denies,  viz,  that  there  is  any  pos- 
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Bible  mysterious  loss  of  gold  in  the  stanip-iniil  process.  The  los>3  is 
meebanica],  definite,  always  traceable,  sometimes  avoidable  or  curable, 
and  never  supernatural,  as  the  arguments  of  some  would  iilaiost  tend 
to  make  us  believe. 

When  the  loss  has  been  traced  it  is  generally  found  to  be  due,  apart 
from  imperfections  in  the  machinery,  to  the  presence  of  tine  gold,  rusty 
gold,  or  pyrites,  or  to  the  flouring  of  the  quicksilver.  Floured  or  gran- 
ulated quicksilver  and  fine  particles  of  gold  Imve,  in  common  with  some 
other  polished  metals,  the  property  of  condenwngon  their  surfaces  films 
of  air,  which  decrease  the  specific  gravity  of  the  particle.  As  the  amount 
of  air,  and  hence  the  amount  of  decrease  in  specific  "gravity,  is  propor- 
tional to  the  surface  exposed,  and  its  ratio  to  the  mass  of  the  particJe, 
and  as  the  smallest  particles  expose  always  the  largest  proportional  sur- 
faces, (the  cube  roots  of  the  volumes  bemg  as  the  square  roots  of  the 
surfaces,)  it  follows  that  very  tine  particles  will  acquire  a  density  less 
than  ttiat  of  water,  and  will,  in  fact,  float  upon  it.  Many  more  will  be 
rendered  so  light  as  to  settle  very  slowly.  Perfect  protection  against 
this  source  of  loss  has  yet  to  be  found.  The  best  expedients  now  known 
are  to  avoid  that  apparatus  which  tends  excessively  to  flour  the  quick- 
Hilver,  and  to  use  sodium  amalgam,  cyanide  of  potassium,  &c.,  to  collect 
it  when  floured,  though  no  mere  chemical  reaction  will  completely  do  this. 
With  regard  to  the  tine  gold,  it  may  be  saved  by  careful  manipulation, 
I  am  convinced,  even  in  our  present  apparatus,  to  a  greater  extent  than 
now.  Of  course,  a  swift  current  of  water,  escaping  from  the  mill,  must 
be  avoided,  if  the  gold  is  fine.  Dry  amalgamation  has  frequently  been 
attempted,  and  never  yet  has  succeeded.  The  use  of  quicksilver  vapors 
is  highly  objectionable  on  iiccount  of  their  poisonous  character.  It  is 
true  that  amalgamation  can  take  place  in  tightly-closed  retorts,  but  the 
regular  discharging  of  these  retorts,  and,  still  more,  their  leaking,  wear- 
ing out,  or  bursting,  are  perpetual  sources  of  danger  to  health  and  life. 
The  inhalation  of  the  vapors  of  mercury,  diy*ing  experiments  of  this 
character,  caused  the  twelve  years'  suftering  and  finally  the  lamented 
death  of  Dr.  J.  Adelberg,  of  New  York,  one  of  the  most  brilliant  mining 
engineers  and  metallurgists  of  the  country-  He  died  a  comparatively 
young  man,  alter  a  gallant  but  inettectual  struggle  against  the  poison 
that  had  t^iken  insidious  and  unrelenting  hold  upon  him ;  and  the  warn- 
ing of  his  terrible,  vjiin  conflict,  his  sutteriugs  and  his  premature  de^th, 
should  lead  our  metallurgists  to  beware  of  recklessly  employing  mercury 
in  vapor  form. 

Rusty  gold  is  apparently  the  result  of  the  decomposition  of  auriferous 
sulphurets  of  iron.  The  greater  part  of  the  tine  gold  found  in  our  ores 
has  been  in  such  association,  and  generally  the  oxiilation  of  the  pyrites 
by  slow  natural  processes  leaves  the  gold  in  amalgamable  form,  but 
sometimes  a  coating  of  iron  oxide  is  formed  over  the  pjirticles  of  gold. 
This  is  also  the  case  when  sulphurets  are  artiticially  roasted.  W^e  may 
perhaps  supi>ose  that  slow  oxidation  leaves  clean  gold,  while  quicker 
oxidation,  whether  natural  or  artificial,  leaves  rusty  gold.  Various  de- 
vices have  l)een  emplo^-ed  to  remove  this  inconvenience.  The  rusty 
gold  .will  not  readily  amalgamate  with  mercury,  and  the  slight  contact 
afforded  by  copi)er  plates  is  not  sufficient  for  its  treatment.  Pans 
which  grind  the  ore  together  with  mercury  are  more  efficient ;  but 
these  produce  so  much  fine  gold  and  floured  mercury  that  it  is  never 
well  to  use  them  first.  The  best  manipulation  is  that  which  catches  all 
coarso  fine  gold,  if  possible,  in  battery  or  on  i>lates,  and  passes  the  pulp 
or  blanket-washings  into  close  amalgamators  of  various  kinds,  or  into 
pans.    Of  this  the  Eureka  mill,  at  Grass  Valley,  is  a  good  example. 
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The  treatmeDt  of  sulpliurets  under  the  stAmp-mill  system  has  been  a 
question  of  considerable  difficulty.  These  are  usually  iron  or  copper 
pyrites,  containing  gold.  The  different  practicable  methods  of  treating 
them  so  as  to  secure  the  gold  may  be  classified  as  follows.  Concentra- 
tion should  in  every  case  precede,  where  the  amount  of  sulphuret  is  not 
large,  in  proportion  to  the  gangue. 

1.  Natural  decomposition  by  time. 
.   2.  lioasting  and  amalgamation. 

3.  Pan  amalgamation  with  chemicals. 

4.  Smelting. 

5.  Chlorination. 

Of  these  methods  the  first  is  the  cheapest,  but  it  is  not  equally  prac- 
ticable for  all  varieties  of  pyrites.  Some  pyrites  dexjomposes  very 
quickly  when  exposed  to  the  weather,  especially  if  it  is  from  time  to 
time  drenched  from  a  hose.  In  favorable  localities  the  manufacture  of 
copperas  might  be  combined  with  the  elimination  of  the  sulphur  in  this 
way.  After  a  suitable  time  the  heaps  of  tailings  could  be  again  run 
through  the  mill,  and  a  considerable  quantity  of  gold  extract4?d.  This 
slow  oxidation  does  not  seem  to  produce  rusty  gold,  lii  the  Southern 
States,  this  simple  expedient  was  quite  common  thirty  or  forty  years 
ago,  and  I  have  heard  of  instances  in  which  the  second  or  thiitl  milling 
of  gold  ores  produced  as  much,  gold  as  the  first. 

The  plan  of  roasting  the  ore  to  remove  sulphur,  and  then  amalga- 
mating it,  seems  quite  rational,  but  it  cannot  yet  be  said  to  have  sue 
ceeded.  The  roasting  apparatus,  invented  in  such  abundance,  has  f^^ 
quently  been  quite  imperfect.  In  no  other  department  of  metallurgy 
have  our  inventors  made  such  a  brave  show,  with  so  little  real  success. 
Their  plausible  experiments  turned  on  the  fact  that  whatever  is  dene  to 
sulpliurets,  the  first  change  produced  is  and  must  be  a  ]rartial  desul- 
phm'ization.  Hence  the  pyro-1  igneous  acid,  the  superheated  steam,  the 
cold  bath,  the  hot  bath,  and  numerous  other  fanciful  inventions,  com- 
paring their  results  with  the  results  of  no  process  at  all,  could  always 
claim  to  have  desulphurized  more  or  less  of  the  original  mineral. 

But  other  and  more  scientific  appliances  seemed  equally  to  fail.  The  re- 
verberatory,  the  Gerstenhofer  terrace  furnace,  the  Bruckner  cylinder, 
have  all  been  tried  on  gold  sulpliurets  in  Colorado,  though  it  is  claimed 
that  the3^  have  not  been  thoroughly  tried,  and  that  the  practical  success 
of  the  reverberatory  and  the  cylinder  in  treating  silver  ores  for  amalgama- 
tion i)romises  better  results  with  gold  ores  than  have  yet  been  achieved 
However  this  may  be,  the  fact  is  strongly  indicated  by  careful  experiments 
in  San  Francis(H),  that  the  roasting  of  auriferous  sulphurets  produces 
rusty  gold,  which  will  not  amalgamate.  Mr.  BrUckner's  experimeut«  at 
Central  City  go  to  show  that,  by  the  addition  of  salt  to  the  roasting 
charges  toward  the  end  of  the  process,  the  coating  of  iron  oxide  may 
by  converted  into  a  chloride  and  removed.  This  expedient  would,  1 
su[)pose,  be  impossible  in  the  Gerstenhofer,  where  the  addition  of  salt 
would  cause  the  ore  to  cake  on  the  tt»Traces.  Whether  the  Stetefeldt  for- 
nace  can  be  adapted  to  such  a  purpose  remains  to  be  seen.  This  is  s 
subject  still  requiring  investigation ;  and  the  iesseutial  problem  is  not  to 
invent  a  new  desulphurizer,  as  many  suppose,  but  to  find  out  wh^Jier 
desulphurized  ores  can  be  successfully  amalgamated,  and  if  so,  how. 

The  system  of  i)an  amalgamation  with  chemicals  is  gradoaily  gauuBg 
ground  in  California.  The  theory  of  the  pan  process,  both  for  gold  and 
silver  ores,  has  been  but  little  understood  by  those  who,  being  skiUfid 
and  practical  mechanics,  were,  in  spite  of  their  ignoranoe  of  ohemiBtiy^ 
our  best  mill-men.    The  use  of  chemicals,  therefore,  has  been  largdfs 
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matter  of  whim  or  superstition.  But  there  is  no  doubt  that  chemical 
reactions,  involving  the  decomposition  of  sulphurets,  may  be  brought 
about  in  ])an8  by  using  proper  chemicals  in  adequate  quantity.  This  has 
been  done  with  decided  success  at  the  Empire  mill,  Grass  Valley,  where 
the  cost  of  the  treatment  is  estimated  to  be  much  lower  than  that  of 
chlorination,  and  the  results  equally  thorough.  This  is  another  direction 
in  which  quiet  but  highly  important  progress  is  tb  be  expected. 

Smelting  is  not  to  be  employed  except  when  biise  metals  can  be  oIk 
tained  as  well  as  gold.  It  is  one  of  the  most  complete,  but  at  the  same 
time  one  of  the  most  expensive  methods ;  and  for  a  country  like  ours,  it 
has  the  great  inconvenience  that  it  is  a  continual  process,  without 
pauses — in  a  word,  without  ''clean-ups.''  It  requires  constant  assays  to 
control  it.  The  only  way  to  conduct  it  economically  is  to  perpetually 
put  back  into  each  stage  of  the  process  certain  clashes  of  assorted  semi- 
refu84»;  and  thus  the  proceeds  of  each  charge  of  ore  are  lost  in  the  gen- 
eral average  product  of  the  works.  It  follows  that  custom-work,  such 
as  the  mills  perform,  is  impossible  at  furnaces.  They  must  buy  ores  on 
a^say,  and  take  their  chances  as  to  profit.  This  combines  mercantile 
with  metallurgical  risk,  and  it  is  often  the  case  that  tlie  proprietor  of 
the  smelting  works,  to  protect  himself,  puts  his  price  list  for  ores  so  low 
as  to  drive  away  customers,  or,  to  attract  customers,  pays  so  much  for 
ores  as  to  ruin  himself  The  only  way  to  adapt  smelting  to  our  gold 
ami  silver  industry  is,  in  my  opinion,  to  have  smelting  eatablishmenti) 
under  separate  administration,  abundantly  supplied  with  capital,  ofli- 
cered  with  the  best  skill  in  metallurgy  and  business,  and  supi)orted  by 
the  pui*chase  of  various  ores,  which,  by  mixture,  can  be  made  to  yield 
their  valuable  contents  more  economically  than  would  be  possible  with 
the  product  of  a  single  mine.  The  complete  metallurgical  and  moderate 
financial  success  of  Professor  Hill  in  Colorado,  is  a  comment  upon  this 
proposition. 

Chlorination  is  a  German  process,  invented  by  the  w*lebrated  Plattnei^ 
professor  at  Freiberg.  It  has,  however,  been  considerably  improved  in 
this  country,  especially  by  Messrs.  KUstel,  Deetkenand  Lloiimann.  It 
is  the  most  thorough  of  all  gold-extraction  processes;  but,  in  its  ordinary 
application,  it  leaves*  the  silver  in  an  insoluble  form  in  the  ore.  This 
<M)idd  be  extracted  by  subsequent  leaching  with  hot  brine,  or  the  double- 
chlorination  (a  Hungarian  process)  could  bo  employed,  which  gives  a 
Unal  solution  containing  the  chlorides  of  both  gold  and  silver.  In  most 
ores  to  which  chlorination  has  been  applied,  however,  the  contents  of 
silver  are  so  small  as  to  be  overlooked. 

The  great  cost  and  dilliculty  of  the  chlorination  process  lie  in  the  pre- 
ceding necessary  roasting  of  the  ore.  This  must  b(».  very  carefully  per- 
formed, and  has  thus  far,  I  believe,  required  the  reverberatory  of  one  or 
more  hearths.  Of  course  there  Is  much  manual  labor  connected  with 
Auch  a  furnace;  and  this,  with  the  cost  of  chemicals,  makes  chlorination 
exi)en8ive.  I  sup[)ose  it  will  not  pay  to  subject  to  it  ores  that  contain 
less  than  $20  per  ton,  and  in  many  places  the  price  of  treatment  alone 
amount's  to  $23. 

The  amount  of  sulphurets  extracted  in  gold  ores,  outside  of  Colorado, 
is  thus  far  very  small.  When  concentrated  for  special  treatment,  they 
do  not  amount  to  enough,  at  any  one  mine  in  the  country,  to  keep  a 
smal]  chlorination  apparatus  continually  running.  The  sulphurets  of 
Colorado,  howevei',  constitute  in  many  ciises  a^reat  part  of  the  ore.  They 
are  not  disseminated  sparsely  in  quartz ;  hence  they  cannot  be  easily  con- 
centrated to  a  high  value.  It  seems  to  me,  therefore,  that  for  the  average 
grade  of  Colorado  sulphurets,  natural  decomposition,  or  the  improved 
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pan  process  with  chemicals,  affords  at  present  the  greatest  promise.  Thf 
former  might  be  tried  without  much  expense,  as  many  mills  have  savi'd 
large  heaps  of  tailings. 

The  losses  in  Colorado  mills,  the  value  of  the  tailings,  and  the 
original  value  of  the  average  ore,  have,  however,  been  habitually 
overstated.  The  mills  run  very  slowly,  (more  slowly,  1  think,  thai 
is  necessary  or  advisable,)  and  manage  to  save  a  large  proportion 
of  the  gold.  Recently  the  object  of  mill-men  seems  to  have  been  rather 
to  wduce  the  value  of  t4i>iUngs  by  perfecting  the  process  in  the  miU. 
than  to  subject  the  latter  to  a  sexx)nd  handling.  The  result  is  that  most 
of  the  tailings  contain  enough  gold  to  be  an  annoying  loss,  bat  Dot 
enough  to  pay  for  further  treatment.  I  cannot  help  believing  that  this 
whole  matter  could  be  better  adjusted  in  Colorado.  The  mill-men  of 
that  Territory  must  either  admit  that  their  ores  are  not  so  rich  as  hao 
been  represented,  or  that  their  extraction  is  inferior  to  that  of  Qther 
mining  regions;  that  is  to  say,  less  perfectly  adapted  to  the  cia^un- 
stance^  of  the  case.  I  would  not  see  a  blind  imitation  in  Colorado  of 
California  or  Nevada  mills;  but  I  would  gladly  see  the  Colorado  mUb! 
as  well  suited  to  Colorado  as  the  best  California  mills  are  to  California. 
This  will  certainly  come  in  time. 

From  the  foregoing  summary  it  may  be  seen  how  little  Europe  has  to 
do  with  our  present  stand-point  in  the  treatment  of  gold  ores.  What 
she  can  give  us  is  the  scientific  spirit  and  training  which  will  constrnct 
out  of  the  abundant  materials  at  hand  an  American  art  of  gold  metal- 
lurgy. 

In  the  treatment  of  silver  ores,  America  has  given  birth  to  two  most 
important  processes,  the  patio  and  the  pan  amalgamation.  Of  tbe^, 
the  former  is  not  in  use  in  the  United  States,  experience  having  shown 
the  climate,  in  most  of  our  mining  districts,  to  be  unfavorable  to  it 
There  are  some,  however,  who  still  think  it  might  be  in  certain  localities 
successfully  employed.  The  pan  amalgamation  is  the  so-called  Washoe 
process,  and  consists  in  passing  the  pulp  from  the  stamp-batteries  into 
pans,  where  it  is  stirred  or  ground,  together  with  quicksilver,  and  some- 
times with  chemicals,  especially  copper,  vitriol,  and  salt.  This  iirocess 
has  been  considerably  improved  since  the  publieation  of  Mr.  Kiistel-s 
book,  in  which  it  is  described,  and  a  new  and  thorough  pablication  on 
the  subject  would  be  very  desirable.  The  practices  of  mill-men  con- 
tinue to  differ  widely,  and  many  i>oints  of  vital  interest  and  importance 
remain  a«  much  unexplained  as  ever.  Two  imprqyements  are,  however, 
unquestionable.  The  first  is  the  increase  in  the  size  of  the  pans;  and 
the  second  is  the  adaptation  of  the  Washoe  process  to  refractory  ores 
by  means  of  chemicals  in  the  pans.  This  is  nominally  by  no  means 
novel;  nevertheless  the  successful  application  of  bluest'oue' and  salt  in 
the  proper  quantities  to  effect  the  decomposition  and  pan  amalgamation  of 
sulphurets,  was  only  effected  by  the  Brothers  Janin  within  the  last  two 
years.  (See  my  last  report^  p.  54.)  The  discovery  is  especially  applica- 
ble to  the  slimes  of  the  Comstock  mills;  but  it  may  become  important 
elsewhere. 

The  Freiberg  process,  as  it  is  called  in  this  country,  consists  in  the 
roasting  of  refractory  ores  with  salt  and  their  subsequent  amalgamatioo. 
The  amalgamation  is  generally  carried  on  in  pans,  whereas  the  troe 
Freiberg  method  employs  barrels.  The  dispute  between  the  advooatei 
of  the  two  kinds  of  amalgamation  is  not  yet  settled.  Farther  discusflioB 
of  this  and  other  points  in  the  process  will  be  foand  in  the  chapter  on 
the  Mettacom  mill  of  Reese  River  district,  where  it  is  employed. 

The  manner  of  performing  the  preparatory  ohloridiziag  roasting  is  i 
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matter  of  great  importance.  This  is  the  most  expensive  part  of  the 
treatment,  and  the  rapid  disappearance  of  fuel  in  the  silver-mining  dis- 
tricjts  renders  economy  in  that  item  highly  desirable. 


CHAPTER  LXXXV. 

THE  REESE  RIVER  PROCESS— THE  METTACOM  MILL. 

The  best  mills  using  the  Reese  River  process  of  dry  crushing,  roast- 
ing, and  amalgamation  are  probably  the  Manhattan,  at  Austin,  and 
the  Mettacom,  in  the  same  district,  about  a  mile  from  Yankee  Blade. 
The  latter  mill  is  in  many  resi)ects  unsurpassed  in  the  country;  and  I 
was  so  impressed  with  the  excellence  of  its  general  plan  and  arrange- 
ment, and  with  the  skilful  manner  in  which  it  was  operated,  when  I 
examined  it  in  1808,  that  I  have  chosen  it  as  the  ba^is  of  a  minute 
description  and  discussion.  I  am  indebted  for  detailed  information  to  Mr. 
John  Howell,  at  that  time  superintendent,  one  of  the  most  intelligent 
and  experienced  mill-men  in  JSevada. 

The  Mettacom  mill  was  erected  in  1865-'66  to  work  the  ores  of  the 
mine  of  the  same  name  belonging  to  the  Mettacom  Company,  and 
owned,  I  believe,  principally  in  New  Jersey.  Like  all  the  narrow  veins 
of  the  district,  the  Mettacom  was  -not  able  to  furnish  ore  enough  to 
occupy  the  mill.  In  fact,  though  a  great  deal  of  rich  ore  has  been  from 
time  to  time  obtained  and  reduced,  regular  and  extensive  stopes  have 
never  been  opened ;  and  the  great  cost  of  dead- work  in  shafts  and  drifts 
has  doubtless  exceeded  all  returns.  For  the  year  ending  July  1,  18G9, 
the  mill  has  not  made  regular  runs ;  but  since  that  time  it  has  been 
running  on  from  the  Lane  and  Fuller  mine,  on  Lander  HilL 

The  mill  contains  ten  stamps,  in  two  batteries  of  five  each.  This 
number  of  stamps  is  generally  considered  to  be  the  best.  As  the  stamps 
at  the  end  of  a  morUir  do  less  work  than  the  others,  the  more  there  are 
in  one  mortar  the  better  the  average  work;  but  six  would  be  too  many, 
on  account  of  the  necessity  of  greiitly  increasing  the  diameter  of  the 
cam-shaft  to  jirevent  its  s])ringing.  Many  mill-men  believe  that  five 
Htam]>s,  dropping  in  proi)er  order,  producfi  the  best  "  wave  ^  or  "  splash  ^ 
of  discharge  through  the  screens;  but  this  opinion  refers  only  to  wet 
crushing. 

The  weight  of  the  stamps  is  nearly  900  i)ounds  each.  There  is  not 
so  much  diilerence  of  opinion  now  as  formerly  among  good  mill-men  as 
to  the  proi)er  weight  for  stami)s.  As  the  amount  of  horsepower  (and 
hence  of  fuel)  required  to  run  a  battery  deiKjnds  directly  ui>on  this 
weight,  it  has  been  necessiiry  to  find  out  by  experience  whether  heavy 
blows  do  as  much  work  in  proi)ortion  as  lighter  ones,  and  where  the 
proi)er  medium  lies.  The  question  has  quite  as  much  to  do  with  the 
discharge  as  with  the  crushing.  The  blow  of  the  stamp  not  only  pul- 
verizes the  rock,  but  drives  it  outward  through  the  screens.  In  dry 
stamping  this  is  the  only  fonje  which  efiects  the  discharge.  Hence  the 
weight  of  the  stamp  should  not  be  so  great  as  to  necessitate  slow  run- 
ning. Probably  750  to  800  i)ounds  is  the  best  weight  for  general  use ; 
though,  if  all  mills  were  run  as  skilfully  as  the  Mettacom,  even  900 
pounds  would  not  be  too  heavy. 

The  stems  are  3j^  inches  in  diameter.  The  usual  size  is  2^,  and  these 
stems  are,  therefore,  nearly  20  per  cent,  stronger  and  heavier  than  ordi- 
nary ;  the  proportion  being  as  the  squareis  of  the  diameters.    The  ad- 


734      MINES   AND   MINING    WEST   OF  THE   ROCKY    MOUNTAINS. 

vanta^jfo  of  putting  a  larger  proportion  of  the  total  weight  int(»  \h 
stem  is  the  diminished  vibration  from  the  blow  on  the  tappet.  Tbf 
stems  should  always  l>e  fitted  as  closely  as])OSsible  to  the  guides;  but 
lijrht  stems  spring  or  bend,  and  wear  the  guide  in  rising.  Then^  is  no 
wear  of  this  kind  in  falling,  so  long  as  the  stem  is  true.  The  stems  an- 
set  8.J  inches  apart,  the  bosses  ancl  shoes  work  within  about  two  iDdii*s 
of  each  other,  and  the  distance  between  the  tappets  is  about  tbrit* 
fourths  of  an  inch.  The  whole  length  of  each  batteri^-mortar  is  theit- 
fore  about  5  feet  0  inches. 

The  cam-shaft  is  rigged  with  single  cams.  The  old  fashion  of  trii)lf 
rams  is  now  about  obsolete;  but  the  usual  form  is  the  double  cam. 
which  many  mill-men  still  prefer,  claiming,  that  as  it  gives  two  drops  of 
the  stamj)  for  each  revoluticm,  it  saves  friction  in  gearin|2r,  and  enables 
the  battery  to  be  run  at  high  sjjeeds,  without  running  the  engine  as  fast. 
These  and  other  arguments  for  the  double  cam  only  prove  that  it  suit^i 
the  machinery  which  has  been  calculated  for  it.  As  a  matter  of  fait, 
however,  1  have  never  seen  double-cam  batteries  equal  the  single  cams 
in  speed;  and  I  think  Mr.  Howell  is  right  in  claiming  the  advantagi»fur 
single  cams,  that  the  shoulder  can  be  brought  directly  under  the  tappet, 
so  as  to  i)revent  catching.  With  the  ordinary  double  cam,  the  shaft 
must  be  set  further  back  from  the  stems,  and  the  cams  are  easily  caught 
and  broken. 

This  subject  is  directly  related  to  the  speed  of  the  battery.  The 
Mettacom  mill  has  vindicated  triumphantly  the  wisdom  of  its  pecniiar 
features  by  the  most  extraordinary  running  on  record.  For  months  to- 
gether the  batteries  have  been  kept  at  from  98  to  100  drops  ix^r  minute, 
rising  to  102,  or  even  105,  and  never  falling  below  94;  yet  there  ha«  never 
been  a  cam  broken  in  the  mill.  The  Manlmttan,  an  excellent  mill,  with 
double  cams  and  stamps  weighing  only  750  pounds,  cannot  safely  run  on 
the  same  ore  at  higher  speed  than  85  to  the  minute,  and  Mr.  Curtis,  the 
able  superintendent,  with  the  |)erfonnances  of  the  Mettacom  before  his 
eyes,  naturally  declares  himself  in  favor  of  the  single  cam,  which  would 
enable  him  to  run  his  batteiies  up  to  110  per  minute.  The  Mettacom 
stamps  fall  10  inches.  The  original  drop  w^is  9^  inches ;  but  it  was  increased 
to  ease  the  cams  and  give  less  jar.  The  rebound  of  the  stamps  amounts 
sometimes  to  li  inches.  Strange  to  say,  the  high  si>eed  maintained  has 
not  caused  excjessive  n<?cessity  of  repairs.  On  the  contrary  the  h:it- 
tery  has  stood  the  strain  better  than  any  other  within  my  kuowled|!e. 
Even  the  shoes  and  dies,  which  were  not  supposed  to  l>e  unusually 
good,  being  bought  for  ordinary  hard  iron,  lasted  for  five  months  of 
continuous  running  without  being  replaced.  This  fact  cannot  be  ade- 
cpiately  explained.  Probably  that  particular  set  was  a  lucky  cast.  Or- 
<iinarily,  it  would  have  worn  out  in  about  six  weeks ;  but  I  do  not  doubt 
that  the  heavy  charges  put  through  the  batteries  at  high  si)eed  pro- 
tected the  shoes  and  dies  from  pounding  on  one  another,  which  they 
are  quite  likely  to  do  in  ordinary  mills,  especially  when  the  feeder  is 
<>areless.  A  mill  running  at  100  to  the  minute  keeps  the  feeder  busy: 
and  he  does  not  wait  for  a  stamp  to  thunder  out,  by  pounding  on  its 
anvil,  that  it  has  tinishcd  its  last  mouthful  and  wants  another. 

A  fact  not  to  be  ov(»rlooked  in  this  connection  is  the  gi*eat  solidity  of 
the  battery  frame  and  foundations.  2»Jine-tenth8  of  the  stamp- mills  or 
dinarily  erected  wouhl  rack  themselves  to  pieces,  if  niu  as  the  Mettaeoui 
has  been,  without  breaking  so  much  as  a  bolt. 

The  gain  in  cpiantity  oi*  ore  crushed  is  more  than  proportionate  to  the 
increase  of  speed.  As  I  have  remarked,  this  quantity  depends,  in  diy- 
crushing  especially,  on  the  discharge.    I  shall  speak  of  that  presently. 
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ab  it  regards  the  arraDgement  of  screens;  but  I  now  refer  to  the  fre- 
quency of  the  drops  which  supply  the  direct  impulse  and  the  air  shock, 
by  which  the  dry  "  pulp  ^  is  driven  through  the  screens.  Mr.  Howell 
found  by  experiment  that  with  60  drops  per  minute  he  could  put  through 
in  twenty-four  hours  only  about  4^  tons ;  90  drops  gave  a  little  over  10 
tons ;  and  102  drops  mare  than  15^  tons.  If  we  assume  that  the  increase 
in  consumption  of  fuel  would  be  the  same  as  that  in  the  power  generated 
by  the  falling  stamps  per  minute,  we  shall  have : 


Na  of  droptt 
minute. 

Horse-power, 
per  stamp. 

Increase  of 
power. 

YicliL 

Increaae  of 
yield. 

60 

90 

103 

1.36 
3.04 
3.23 

4i 

10 

13} 

50  percent.. 
10  per  cent. . 

123  per  cent 
S5  pur  cent. 

The  increase  of  speed  from  CO  to  102,  or  70  per  cent,,  increased  the 
yield  from  4^  to  15^,  or  244  per  cent.  To  this  should  be  added  the 
gain  in  wages,  interest  on  capital,  &c.,  secured  by  rapid  running. 
This  comparison  does  not  fairly  apply  to  wet-crushing,  though  1  am  sat- 
isfied that  in  that  process  also  high  speeds  are  the  best.  But  the  differ- 
ence is  not  so  stiirtling.  Most  wet-crushing  mills  come  pretty  near  the 
average  of  1^  tons  crushed  in  twenty-four  hours  per  horse-power  devel- 
oped by  each  stamp.  But  the  above  table  shows  a  variation  from  0. 33 
tons  at  GO  to  0. 70  at  102.  The  performance  of  the  Manhattan  \ii\\\  is 
a1y>ut  0. 45  tons  crushed  in  twenty-four  hours  per  horse-power  developetl 
by  each  stamp;  and  this  is  a  fair,  perhaps  a  high,  average  for  such 
nails. 

When  the  throat  of  the  battery  is  open,  the  pulp  will  be  thrown  both 
ways,  and  some  of  it  comes  back  on  the  feeding-floor.  This  indicates  a 
&ct  too  often  ignored  in  the  construction  of  mortars,  namely,  that  since 
the  impulse  given  by  the  stamp  is  radial  in  all  directions,  the  greater 
the  surtace  of  discharge,  the  higher  will  be  the  duty  performed.  The 
Mettacom  .batteries  are  not  perfect  in  this  respect.  They  have  only  a 
single  front  discharge,  but  this  is  18  inches  high,  instead  of  12,  as  is 
usual,  it  is  noticed  that  the  fine  pulp  comes  mostly  through  the  upper 
six  inches,  and  hence,  in  most  batteries,  would  be  thrown  back  into  the 
mortar  until  it  found  exit  below.  Various  forms  of  mortar  with  in- 
creased discharge  have  been  recommended.  The  maximum  discharge 
|)er  stamp  is  attained  by  Clayton's  cii*cular  mortar,  containing  only  one 
stamp.  There  are  also  mortars  with  universiil  discharge,  in  which  the 
screens  go  all  the  way  round,  being  curved  at  the  ends.  The  most  com- 
mon are  the  double  dischargers,  having  screens  in  front  and  behind,  and 
the  feed  over  the  rear  screen.  The  objection  hitheito  made  to  all  ar- 
rangements involving  carved  screens  is  the  difficulty  of  i)roperly  stretch- 
ing and  keying  them.  In  dry  crushing,  even  a  rear  screen  is  found 
to  be  inconvenient  on  account  of  breakage  from  coarse  ore.  Mr.  Curtis, 
of  the  Manhattan,  however,  prefers  a  doable  discharge,  while  Mr.  How- 
ell cares  more  for  en(l-dis<*harges.  The  Mettacom  end-stamps  are  hung 
with  three-eighths  of  an  inch  more  fall  than  the  others,  and  still  do  less 
work.  The  order  in  which  the  stamps  fall  varies  in  different  mills,  and 
for  wet  and  dry  crushing.  The  two  extremes  to  be  ii voided  are  a  simiU- 
taueous  drop  of  all  the  stamps,  which  would  rack  the  frame,  strain  the 
engine,  destroy  the  continuity  of  discharge,  and  jirobably  break  the 
8a*eenSy  and  a  drop  in  regular  succession,  (1,  2,  3,  4,  5,)  which  would 
Hhove  the  ore  to  one  end  of  the  mortar,  and  give  the  stamps  at  one  end 
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too  much,  and  at  the  other  end  too  little,  to  do.  Some  inillnien  prefer 
to  arrange  the  succession  so  that  no  stamp  shall  immediately  follow  its 
next  neifJTlibor.  The  onlersl,  4, 2,  5,  3 ;  1,  3,  5,  2,  4 ;  4,  2,  5,  1,  3,  would 
satisfy  this  condition.  Others  prefer  dropping  the  two-end  stami)s  first. 
as  1,  5,  2,  4,  3 ;  or  1,  5,  4,  2,  3.  The  wave  of  discharge  or  splash  of  the 
water  through  the  screens  in  wet-crushing  is  to  be  taken  into  considera- 
tion. In  dry  crushing,  the  objects  to  be  secured  are  au  equal  distribo- 
tion  of  ore  under  the  stamps,  giving  an  equal  work  i>er  stamp,  and  a 
maximum  discharge  of  pulp  through  the  screens.  The  latter  seems lu 
be  best  secured  by  letting  the  middle  stamp  drop  last.  The  outtr 
stiunps  should  then  have  slightly  longer  cams,  to  increase  their  fall.  It 
will  be  found  that  the  central  stamps  take  and  distribute  nearly  all  tho 
feed.  Aluch  depends  on  the  skill  and  fidelity  of  the  feedcr,,in  both 
kinds  of  crushing.  Hence  the  automatic  self-feeding  batteries  used  in 
Cornwall  have  found  little  favor  in  this  country.  They  do  not  "  humor" 
the  stamps ;  and  the  difference  in  regularity  of  running  and  in  duty  per- 
formed, is  more  than  equivalent  to  the  wages  of  a  good  feeder. 

The  screens  of  this  mill  are  No.  40,  brass  wire,  (1,600  meshes  to  the 
square  inch,)  which  is  preferred  for  dry  crushing  to  the  **  Russia  punched." 
The  latter  are  frequently  preferred  by  mill-men  in  wet  crushing,  on  ac- 
count of  Jilleged  greater  durability,  or  in  the  belief  that  slits  are  better 
adapte<l  to  discharge  liquid  pulp  than  meshes.  I  take  leave  to  doubt, 
however,  whether  these  advantages  in  any  case  counterbalance  the 
greater  proportional  discharge-area  offered  by  wii^  screens.  The  Metta- 
com  screens  are  not  vertical,  but  lean  outward  about  10  degrees.  The 
pulp  generally  goes  through  obliquely,  and  is  as  fine  as  the  sifting»oi 
a  horizontal  No.  GO  sieve.  The  angle  given  has  been  established  as  the 
best  for  dry  crushing.  The  gain  in  amount  of  discharge,  wet  or  dry, 
from  inclined  screens,  is  universally  recognized ;  but  mill-men  do  not  so 
generally  bear  in  mind  that  the  screen  so  set  should  be  a  little  coarser 
than  the  fineness  required  for  the  pulp,  if  the  best  results  are  to  be  ob- 
tained. Mr.  Howell's  observation  is  that  stamps  ordinarily  crush  &ster 
than  the  batteries  discharge.  He  has  often  put  the  pulp  back  throagb 
his  battery,  and  found  it  took  about  as  long  to  go  through  as  fresh  rock. 
Running  slow  gives  the  fine  dust  a  chance  to  fall  back  under  the  stamps; 
running  fast  keeps  it  constantly  in  motion,  and  much  of  it  gets  out.  1 
venture  to  suggest  some  considerations  based  ui)on  the  foregoing  facts, 
and  calculated,  I  think,  to  put  mill-men  upon  the  right  tnick  in  increa^ 
iug  the  efticiency  of  dry  batteries.  It  seems  to  me  that  dropping  900- 
pound  stamps  is  a  costly  way  of  making  currents  of  air  to  promote  dis- 
charge. The  object  of  the  mill-man  should  be  to  get  the  highest  prac- 
ticable speed  from  his  stamps,  and  then  to  give  them  such  facilities  for 
discharge  as  that  every  drop  shall  do  its  full  work  in  crushing.  The 
increase  of  the  discharge  area  is  the  first  and  most  obvious  means,  and 
a  useful  auxiliary  will,  I  think,  be  found  in  producing  a  current  of  air 
with  a  fan,  which  shall  suck  or  drive  the  fine  dust  through  the  sieve.  I 
have  seen  exhausting  fans  applied  in  this  way  in  several  mill».  Thew 
was  one  in  the  Sheba,  at  Star  City,  Humboldt  County,  and  there  were 
several  in  the  early  Austin  mills,  wliich  were  finally  condemn^  Mill- 
men  are  too  ready  to  reject  such  appliances  as  soon  as  they  cause  a  little 
trouble,  whether  through  faulty  constniction  or  careless  managemeot. 
But  this  point  will  be  found  too  important  to  be  dismissed  so  ea^v.  I 
do  not  remember  ever  in  my  life  seeing  a  stamp  mill  In  which  the  diffi- 
<Hilty  of  discharge  di<l  not  really  delay  the  work  of  crushing.  The  ex- 
treme of  excessive  discharge,  which  would  do  no  harm,  is  carefully 
avoided,  and  no  one  can  tell  to  this  day,  how  mucd  the  stamp  nov  ip 
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36  coald  be  made  to  do,  by  simply  improving  batteries  in  tbis  respect. 
he  tide  of  invention  is,  it  appears  to  me,  running  the  wrong  way.  We 
ave  innumerable  devices  to  increase  the  force  and  efficiency  of  the  blow 
f  the  stamp,  which  is  already  in  advance  of  the  rest  of  the  machinery, 
hile  the  inventions  for  improving  the  mortars  and  discharges  are  few, 
enerally  imperfect,  and  regarded  with  too  little  favor  by  those  practi- 
ftl  mill-men  who  are  alone  competent  to  take  hold  of  them  and  pertlect 
dem. 

The  screens  at  this  mill  last  nearly  four  weeks.  When  the  threads 
rear  thin  they  begin  to  shift,  and  the  screens  must  be  removeil.  They 
re  turned  to  prolong  the  wear.  The  middle  of  the  screen  lasts  longest. 
le  dies,  when  new,  come  up  to  within  about  one  inch  of  the  lowest 
ortion  of  the  discharge.  It  is  very  important  to  make  'this  interval, 
ailed  the  "  height  of  issue,"  as  small  as  the  screens  will  bear*  The  dies 
«ed  for  five  months  wore  away  about  IJ  inches,  and  the  intro- 
Qction  of  new  ones  raised  the  capacity  of  the  battery  nearly  two  tons 
er  day.  Much  trouble  was  experienced  in  keeping  the  dies  in  their 
laces  in  the  bottom  of  the  mortar.  Finally  150  pounds  of  melted  lead 
•'as  poured  in,  filling  the  mortar-bed  about  one  inch.  This  is  found  to 
'ork  well.  I  think  that  for  dry  crushing  a  single  die,  filling  the  whole 
ed,  would  be  better  yet.  When  it  wears  on  one  side  it  can  be  turned, 
ad  so  used  till  it  is  worn  out.  This  is  a  German  plan,  and  used  suc- 
3ssfully  in  some  dry-crushing  mills  managed  by  Oermans  in  this 
>untry. 

The  foundation  of  a  battery  is  the  most  important  part  of  its  con- 
jPuction,  and  it  is  the  feature  most  neglected  in  this  country.  Few  mill 
nrners  like  to  put  so  much  money  "out  of  sight;"  the  work  of  prepar- 
ig  foundations  is  parsimoniously,  ignorantly,  or  carelessly  managed: 
id  the  result  is  that  the  batteries  cannot  be  run  at  high  speed,  and 
iren  at  low  speed  they  are  continually  settling,  or  getting  put  of  line. 
he  great  efficiency  and  stability  of  the  Mettacom  mill  is  due  to  its  care- 
dly-prepared  foundation.  The  mortar-blocks  are  set  on  end,  upon  solid 
^-rock.  They  are  nine  feet  deep.  Before  placing  them  the  rock  was 
loroughly  smoothed  and  levelled,  and  the  bottom  of  each  block  was 
iaued  true.  The  upper  ends  of  the  blocks  being  (as  is  the  case  with 
11  large  timbers)  sun-cracked,  melted  sulphur  was  poured  into  the 
racks.  The  mortars  are  set  on  the  blocks  and  screwed  down  tight.  If 
5rewed  (as  is  frequently  the  case)  directly  to  the  blocks,  they  will  in  a 
)W  months  get  loose,  and  rock  and  sand  will  work  between,  putting 
le  machinery  out  of  plumb  and  endangering  the  mortar.  To  prevent 
lis,  two  thicknesses  of  blanket  soaked  in  tar  were  put  between  the 
lortars  and  the  blocks.  An  arrangement  was  made  by  which  the  set- 
ing  of  the  mortars  could  be  measured.  It  is  found  that,  after  more 
lau  a  year  of  steady  running,  they  have  sunk  uniformly  less  than  one- 
nu'th  inch — doubtless  due  to  the  compression  of  the  blankets.  The  free- 
cm  from  jar  in  the  mill,  while  the  batteries  were  running  at  tremendous 
[>eed,  impressed  me  as  decisive  proof  o*f  the  utility  of  the  arrangements 
escribed.  There  is,  however,  some  vibration  in  the  cam-shaft,  which 
lionld  have  been  five  inches  instead  of  four  in  diameter.  Mr.  Howell 
?com  mends  also  hea\ier  bearings.  The  latter  are  now  eight  inches,  and 
hould  be  ten.  No  Babbitt  metal  is  used  in  the  upper  box ;  it  cannot 
e  kept  in,  and  smooth  iron  is  therefore  preferred.  The  battery,  mn- 
ing  at  98  to  100  per  minute,  requires  about  twenty-two  horse-power, 
rbich  is  perhaps  a  little  more  than  half  the  power  employed  in  the  mill, 
nd  crushes  easily  seven  tons  in  twelve  hours.  This  being  about  the 
sual  duty  for  twenty-four  hoars,  the  rest  of  the  nodll,  especially  the 
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reverberatories  for  roosting,  calculated  on  that  basis,  cannot  come  up  to 
the  capacity  of  the  battery ;  and  this  great  defect  in  the  original  planshas 
never  yet  been  remedied.  I  have  frequently  found  mills  in  which  the 
capacity  of  the  roasting  or  amalgamating  apparatus  is  quite  unsoit^il 
to  that  of  the  batteries.  In  such  cases  the  extra  machinery  is  practi 
cally  good  for  nothing,  since  the  capacity  of  a  mill  is  determined  by  it$ 
least  iulequate  part.  The  Mettacom  batteries  must  either  run  but  tweke 
hours  daily,  or  they  must  run  for  a  longer  period  at  full  capacity,  and 
then  stand  still  until  the  surplus  of  pulp  has  been  roasted. 

Tlie  roasting  department  is  also  very  expensive.  It  compares  uufa- 
vonibly  in  this  respect  with  some  other  mills  on  the  same  plan,  to  m 
nothing  of  the  diHerence  between  all  reverberateries  and  the  Stetefeldt 
chloridizing  furnace.  The  pulp  from  the  batteries  is  deprived  of  all 
moisture  by  drying  with  heat  from  the  roasters.  Of  these  there  are 
four,  in  the  English  style.  They  have  84  square  feet  each  of  stirring 
Hurface^  and  very  low  arches.  I  will  not  pause  here  to  discuss  the  prop- 
er form  for  reverberatories  to  be  use<l  in  this  process,  as  they  are  hkely  . 
to  be  soon  superseded  altogether.  The  shape  most  common  in  Central 
Nevada  was  adopted  at  hap-hazard,  and  the  excessive  lowness  of  arch 
frequently  met  with  is  doubtless  a  defect,  as  it  brings  the  reducing  influ 
euces  of  the  flame  too  closely  upon  the  body  of  the  ore.  The  building 
is  wide  enough  for  stirring  and  for  cooling  floors.  Contracted  mill-build- 
ings are  not  economical.  They  embarrass  workmen,  especially  at  the 
furnaces,  and  increase  the  ex])ense  of  handling  ore.  Salt  is  char^ 
with  the  ore,  and  during  the  process,  to  the  amount  of  10  i>er  cent.  The 
roasting  charge  is  1,000  pounds,  and  a  complete  operation  requires  aboot 
seven  hours.  The  four  furnaces  treat,  on  an  average,  6J  tons  of  ore 
daily,  each  consuming  one  cord  of  wood,  and  all  four  requiring  the  labor 
of  twelve  men. 

Amalgamation  is  performed  in  "  Freiberg  barrels."  The  question  of 
superiority  between  barrels  and  pans  has  not  yet  been  definitely  settled, 
and  i)robabIy  the  true  answer  will  difler  with  circumstances.  The  pan 
is  virtually  an  American  invention ;  American  workmen  are  more  fa- 
miliar with  its  use,  and  American  manufacturers  are  greatly  interested 
in  maintaining  it.  Moreover,  tl>e  pan  is  a  part  of  the  Washoe  process, 
in  which  most  of  our  silver-mill  men  were  primarily  trained,  and  for 
which  it  appears  to  be  well  fitted.  On  the  other  hand,  I  do  not  think 
that  barrels  have  had  a  fair  trial.  All  inconveniences  which  attend 
them  can  be  measured  in  money,  and  may  possibly  be  more  than  com- 
]>ensiited  by  the  cheapness  and  incomparably  smaller  expense  of  re- 
pairs or  renewals,  involved  in  the  use  of  barrels.  The  barrel  works 
for  10  tons  per  day  will  cost : 

6barrels,at  $200 •1,200 

3  settlers,  at  $180 540 

Gearing  and  machinery 300 

Total,  exclusive  of  power 2,040 

The  economy  of  the  process,  as  conducted  at  the  Mettacom  mill,  is 
satisfactory.  There  are  ten  banels,5  feet  by  4  in  the  clear,  taking  eadi 
one  ton  at  a  charge,  and  making  IG^  revolutions  per  minute^  The  quan- 
tity of  quicksilver  employed  varies  with  the  value  of  the  ore.  For  $M 
ore.  400  pounds  of  quicksilver  are  kept  in  each  bairel.  As  the  wood  of 
the  barrel  remains  neutral,  it  is  necessary  to  keep  iron  scraps  in  Hit 
barrels  to  effect  l\iei  t^^vivt^d  t<Mictions.    For  this  porpose,  aboat  M 


METALLUBOICAL  PROCESSES.  739 

pounds  of  wroaghMrou  (much  better  than  caRt  iron)  are  put  in  eiich 
barrel  when  the  works  are  started,  and  the  quantity  is  maintained  by  re- 
plenishment as  fa«t  as  it  is  consumed.  The  pulp  from  the  roasters,  in 
which  the  silver  has  been  chloridized,  is  mixed  with  hot  water  to  the 
consistency  of  a  thin  curd,  and  introduced  into  the  barrels  through  the 
large  square  bungs,  which  are  tightly  closed,  and  the  barrels  set  in  revo- 
lution. For  two  hours  no  quicksilver  is  added.  During  this  period  the 
iron  absorbs  the  excess  of  chlorine  from  the  ore.  After  this,  the  iron 
looks  bright ;  the  quicksilver  is  added,  and  in  about  three  hours  amal- 
gamation is  in  full  progress.  The  revolution  is  continued  over  eight 
hours  longer,  when  cold  water  is  added  till  the  bari^el  is  full;  the  barrel 
is  revolved  fifteen  minutes,  and  finally  discharged  into  a  settler.  The  du- 
ration of  ^he  amalgamation  for  one  ton  is  therefore  about  fourteen  hours. 
There  are  two  barrels  to  each  settler.  The  settlers  have  6  feet  diameter 
and  3  feet  depth.  They  are  provided  with  wooden  arms,  i^evolving  about 
2  inches  from  the  bottom.  The  collection,  retorting,  &c.,  are  performed 
in  the  usual  manner. 

The  barrel  staves  are  at  first  six  inches  thick.  They  are  now  worn 
in  places  about  1|  inches.  The  present  barrels  cost  $200  each,  and  have 
been  running  four  and  a  half  months.  They  may  be  counted  good  without 
repairs  for  four  months  longer,  when  they  can  be  mended,  at  a  nominal  cost, 
by  lagging  them  up  inside,  so  as  to  make  them  in  reality  last  an  indefi- 
nite time.  They  are  run  with  friction  wheels,  and  consume  less  than 
two  horse-iwwer  each.  The  bullion  from  pans  is  generally  finer,  and 
melts  with  less  dross  and  slag.  But  the  results  of  these  barrels,  in 
point  of  amount  of  silver  extracted,  as  compared  with  the  assay,  are 
equal,  I  think,  to  those  of  pans. 

The  power  for  driving  stamps,  barrels,  settlers,  &c.,  is  furnished  by  an 
engine  of  about  GO  horse-power,  run  at  40  to  45 ;  steam  pressure,  55  to  GO 
pounds.  Steam  is  supplied  by  two  IG-feet  tubular  boilers,  44  inches  in 
diameter,  and  containing  42  tubes  each.  The  steam  cylinder  has  14 
inches  diameter  and  30  inches  stroke.  There  is  an  18-feet  fly-wheel, 
weighing  4,500  pounds. 

The  following  statements  show  the  cost  of  the  dififerent  operations : 

• 

ACTUAL  COST  OP  POWEE. 

2  engineers,  $G  and  $5  60  per  day $11  50 

4f  cords  of  wood,  at  $10 47  slO 

Repairs  and  oil 5  00 

Cost  of  power,  per  day G4  00 

COST  OP  CSUSHZNG, 

Power,  (batteries  require  about  half  the  power) $32  00 

2  men  to  break  rock  and  feed,  $4  50  and  $4 8  50 

L  man  to  clean  battery  and  help  them 4  00 

A.verage  daily  repairs 3  00 

Total  daily  expense  of  batteries 47  50 

Average  daily  crushing,  13  tons;  costperton 3  G5 

COST  OP  BOASTING. 

Llmen,at$4 $44  00 

L  foreman,  at  $5  50 •....      5  50 
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4  cords  of  wood,  at  $10 840  iifi 

Salt,  10  per  cent,  on  OJ  tons.  0.C5  tons,  at  $45 2y  ii 

1  cooler,  (also  employed  at  tlie  barrels,  charge  lialf-time,)  at  $4. .  i'  wi 

Kepaii^s  and  incidentals iS  W 

Total  daily  exi)enae  of  furnaces 12S  T.l 

Average  n)a8ting  per  day,  GJ  tons ;  cost  per  ton 19  Su 

(The  cost  at  the  Manhattan  is  said  to  be  only  815.) 

COST  OF  AMALGAMATION. 

Power,  (half  the  power  of  engine) $32  rt) 

Old  wrought  iron,  100  pounds  daily,  at  $2  50 l»  TiO 

3Aiuen,at$4 14  00 

Loss  of  quicksilver,  2  pounds  per  ton 13  1*0 

Repairs 2  00 

Light  and  oil 2  00 

Total  daily  exi)en8e  of  barrels (w  70 

Average  daily  anialgauiated,  10  tons ;  cost  per  ton, 6  57 


BECAPITULATION. 

FertOL 

Cost  of  crushing $3  (>'» 

Cost  of  roasting 19  SO 

Cost  of  amalgamating 6  jI  i 

Retorting  and  melting , 1  U)  I 

Total  cost  of  treatment ^ 31  »K 


The  cost  of  treatment  of  chloride  ore,  unroasted,  would  be : 

Ttt 

Crushing,  about 

Amalgamating 6  5 

Retorting  and  melting 75 


$3  50 


Total 10  82 


The  Mettacom  Mill  could  be  in  several  particulars  considerably  im 
pr4)viMl ;  but,  taken  as  a  whole,  1  do  not  know  of  any  other  that  caa  sur 
pass  the  i*ecord  of  efficiency  and  economy  thus  furnished  by  the  actual 
averages  of  prolonged  working.  If  the  Mettacom  reverberatories  wen 
as  goo<l  as  those  of  the  Manhattan,  the  cost  of  treatment,  iDcludin^ 
roasting,  would  be  only  1^20  22.  The  use  of  the  Stetefeldt  furnace  would 
probably  reduce  it  to  $21  22.  These  figures  are  thus  proved  not  to  be 
mere  wild  theory;  and  tlie  mining  industry  of  Central  Nevada  wiUuot 
thrive  until  they  are  put  in  practice. 

The  superiority  of  the  MetUicom  batteries  led  the  proprietors  of  the 
Lane  &  Fuller  mine,  at  Austin,  to  lease  this  mill,  and  flually,  I  believe, 
to  purchase  it,  though  there  were,  at  the  same  time,  half  a  dcnea  bUwI 
ing  idle  nearer  to  their  mine.  A  success  so  marked  deserves  even  nioie 
detailed  examination  than  I  have  given  it.  But  I  hope  I  havesiiil 
enough  to  arrest  the  attention  and  arouse  the  emulation  of  practicilex- 
peits,  for  wliom,  chiefly,  this  chapter  has  been  written. 
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CHAPTER  LXXXVL 

NEW  LEACHING  AND  CHLOBINATION  PROCESS  FOR  SILVER 

ORES. 

BY  GUIDO  Kt)STEL. 

Leaching  and  chlorination  are  two  different  processes,  not  applied 
heretofore  to  silver  ores  in  the  manner  or  combination  here  described. 

THE  LEACHING  PROCESS. 

Leaching  of  silver  ores  is  by  no  means  a  new  invention.  Angnstin, 
Patera,  and  Ziervogel  have  employed  it  in  their  respective  processes. 
Neither  of  these  three  processes,  however,  was  ever  successfully  intro- 
duced in  the  United  States.  The  pan  amalgamation,  in  consideration 
of  its  undisputed  advantages  in  many  respects,  remained  master  of  the 
fleld.  The  X)an  amalgamation  is  divided  into  two  distinct  methods,  one 
including,  and  the  other  excluding,  the  preliminary  roasting  of  the  ores. 
Tlie  question  of  the  best  results  from  the  direct  amalgamation  of  raw, 
unroasted  ore,  is  still  a  matter  of  diligent  investigation.  In  the  treat- 
ment of  the  Comstock  silver  ore  (its  contents  in  gold  being  left  out  of 
question)  less  than  sixty  per  cent  of  silver  is  in  most  cases  extracted 
by  the  ))resent  pan  amalgamation.  Other  kinds  of  ores  of  a  refractory 
nature  yield  a  still  smaller  percentage,  if  amalgamated  directly  in  pans. 
Hence  the  numerous  investigations  and  experiments,  in  spite  of  which, 
since  the  beginning  of  the  pan  amalgamation — ^that  is  to  say,  after 
nearly  ten  years  spent  .in  crushing  millions  of  tons  of  silver  ores,  though 
the  inventive  genius  of  numerous  most  skillful  mill-men  has  been  con- 
centrated on  the  attempt  to  discover  a  better  way  of  treating  silver  ores 
without  roasting — not  one  single  chemical  has  yet  been  found  to  operate 
more  effectively  for  the  decom|)osition  of  sulphuret^  than  the  old  Mexi- 
can ^^  magistral^  or  blue-stone  (copper  vitriol)  and  salt,  which  amounts 
to  the  same  thing  as  "  chloride  of  copper.^  The  reason  of  the  persever- 
ing attempts  to  discover  a  ^^  chemicai,"  is,  of  course,  the  desire  to  avoid 
the  expense  of  roasting.  This  same  consideration  prevailed  for  hundreds 
of  years  also  in  Euroi)e.  !No  chemical  was  discovered  there  either. 
There  appears,  therefore,  to  be  no  very  great  risk  in  predicting  that 
after  the  lapse  of  another  decade  the  amalgamation  of  unroasted  ores 
in  pans  will  be  found  about  on  the  same  footing  as  it  is  at  present.-  All 
that  can  be  expected  are  periodical  excitements  over  some  new  inven- 
tions, which  will  prove  to  be  old  and  die  out  again,  a«  did  the  late 
"  amalgamation  by  means  of  electricity." 

The  only  real  meritorious  process  in  treating  raw  stuff  in  pans  is  that 
adopted  by  Messrs.  Louis  and  Henry  Janin,  which  consists  simply  in 
the  administration  of  a  larger  percentage  of  blue  vitriol.  The  practical 
proof,  however,  is  confined  as  yet  to  the  ^^  slums  "  or  ^^  slimes "  of  the  Com- 
stock ore,  from  which,  by  this  means,  over  eighty  per  cent,  of  the  silver 
has  been  extracted.  But  if  the  silver  ores  of  the  same  class  a«  those  from 
which  the  slimes  were  obtained  should  be  treated  with,  say,  one  per  cent, 
of  blue-stone,  the  resulting  amalgam  would  contain  too  much  copper  for 
practical  economical  results. 

The  use  of  blue-stone  and  salt  involves,  first,  the  formation  of  chloride 
of  copper,  which  is  reduced  in  presence  of  quicksilver  into  sub-chloride 
of  copper;  and  by  this  the  greater  part  of  the  silver  sulphurets  is  de- 
composed. But  this  process  does  not  always  give  the  expected  results, 
as  there  are  many  silver  combinations  which  resist  the  action  of  the  blue- 
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stone  entirely.  Especially  is  this  the  case  with  argentiferous  zinc  blende, 
plunibiferous  ore,  some  kinds  of  argentiferous  coi)i)er  ores,  &e.  Carbon 
iferous  silver  ores,  and  sutU  as  contain  the  silver  in  oxidized  coudition. 
(for  instance,  stetefeldtite  or  partzite)*  seem  to  yield  a  larger  percentajjfe 
of  silver  (70  to  75  per  cent.)  if  treated  directly  in  pans  by  amalgamation 
with  the  aid  of  blue-stone  and  salt,  (or  sulphuric  acid  and  salt,  provided 
there  is  copper  oxide  in  the  ore.)  In  many  cases,  however,  there  is  still 
trouble  on  account  of  too  much  copi>er  getting  into  the  amalgam. 

Another  ingredient  auplied  to  raw  oi-e  in  pans  is  the  cyanide  of  i)o 
tassium.  This  chemical  keeps  the  surface  of  the  quicksilver  clean,  and 
this  is  its  most  valuat>le  proi)erty ;  for,  as  a  decomi)oser  of  sulphurtts 
at  least  in  pans,  it  is  inferior  to  the  chloride  of  copper.  Where  other 
chemicals  are  used,  the  cyanide  should  be  introduced  at  the  end  of 
amalgamation,  in  order  to  assist  the  gathering  of  the  quicksilver  glob- 
ules into  a  mass.  If  used  together  with  blue-stone  and  salt,  there  is 
not  the  slightest  benefit  derived  from  the  cyanide,  as  it  forms  immedi- 
ately a  combination  with  the  copper. 

As  there  are  no  soluble  metallic  salts  in  raw  ore,  leaching  is  only  ap- 
plicable after  roasting.  For  eight  or  nine  years  past,  refractory  silvor 
ores  have  l)een  roasted  and  am^gamated  in  pans,  with  variable  success. 
The  most  satisfsictory  results  have  been  obtained  where  the  mill-oieii 
were  lucky  enough  to  treat  such  ore  as  contained  only  a  small  percent- 
age of  base  metals ;  but  a  series  of  difficulties  was  encounteretl  in  oi»er- 
ating  on  ores  presenting  a  considerable  amount  of  antimony,  copper, 
leiid,  or  arsenic,  and  in  working  tailings  which  required  roasting.  It 
was  found  that  the  pan  amalgamation,  like  that  in  wooden  barrels,  but 
in  a  still  greater  degree,  produces,  under  such,  circumstances,  a  very 
low  bullion,  from  300  to  500  fine.  This,  however,  is  not  all ;  the  loss  of 
quicksilver  in  some  ciises  amounts  to  fmm  eight  to  nine  pounds  i^er  ton 
of  ore ;  and  the  pans  themselves  were  destroyed  in  from  nine  to  twelve 
months,  so  that  many  mills  in  the  Reese  Kiver  country,  for  instam^e, 
used  wooden  sides  to'  the  pans  on  this  account.  As  a  natural  eoose 
quence  of  the  amalgamation  of  so  much  base  metal,  the  extraction  of 
silver  was  greatly  obstructed,  and  a  smaller  percentage  of  silver  was  ob 
tained.  Another  c'lnd  more  serious  difficulty  with  some  kinds  of  refrac- 
tory ore,  was  the  disproportionate  amount  of  iron  which  came  into  the 
amalgam.  In  such  cases,  after  several  experiments,  roasting  and  amal 
gamation  in  pans  was  generally  given  up,  as  it  was  impossible  to  sepa 
i-ate  the  iron  from  the  silver  in  a  simple  way.  Such  amalgam  contained 
from  thirty  to  eighty  per  cent,  of  iron  after  retorting.  By  some  mill- 
men  it  was  pulverizecl  and  subjected  to  a  second  amalgamation,  from 
which  clean  amalgam  resulted.  Others  dissolved  the  iron  in  diluted 
sulphuric  acid,  leaving  the  silver  ready  to  be  melted  into  a  bar.  The 
retorted  amalgam  was  also  introduced  into  crucibles  and  melted;  bat 
only  a  part  of  the  silver  separated,  leaving  lumps  of  rich  metallic  iron 
which  could  not  be  brought  into  a  liquid  state.  It  is  not  explained  a.< 
yet  under  what  peculiar  circumstances  this  iron  amalgam  is  formed,  uor 
is  it  possible  tx)  point  out  with  certainty  the  ores  which  are  liable  to 
yield  such  amalgam.  I  have  obser\'ed  only  that  antimony  and  aracnie, 
besides  some  copper,  are  always  present  when  iron  amalgam  is  formed, 
but  it  does  not  follow  that  this  amalgam  is  always  obtained  fkom  ores 
containing  the  above  base  metals.    Many  mills  treating  refraotory  ores 

*  I  qaeatioD  whether  these  mineralB  coutain  oxide  of  silver,  tbongli  the  other  mrtilf 
in  them,  such  as  antimony,  copper,  and  iron,  are  certainly  ozidizeil.  This  nuint  liti^ 
however,  in  my  opinion,  nothing  tu  do  with  the  metalloxgieal  Lehavior  of  the  iniii- 
erals,  ns  statod  by  Mr.  KUstol  in  the  text.— R.  W.  B. 
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suffered  severely  by  the  appearance  of  iron  amalgam,  but  the  general 
influence  of  the  base  metals,  as  mentioned  before,  was  more  sensible. 

It  is  strange  that,  simple  as  is  the  remedy  hgainst  the  unwelcome  in- 
terference of  base  metals,  so  many  yeai-s  of  operation  were  allowed  to 
pass  by  without  making  use  of  it.  It  was  the  dogma  of  all  metallur- 
gists, that  in  order  to  make  ba^  metals  less  injurious  during  amalga- 
mation in  barrels  or  pans,  their  respective  chlorides  had  to  be  destroyed 
during  roasting,  either  by  an  increased  heat  or  by  the  addition  of  lime 
or  ashes.  Superheated  steam  was  also  applied,  for  the  purpose  of  de- 
stroying the  salts  of  the  base  metals.  But  none  of  these  devices  for  the 
elimination  of  the  base  chlorides  were  satisfactory''.  It  was  known  that 
most  of  those  chlorides  are,  as  the  chloride  of  silver  is  not,  soluble  in 
water.  These  facts  led  me  to  the  conclusion  that,  instead  of  increasing 
the  heat  and  lengthening  the  roasting  process  for  many  hours,  and  thus 
effecting  only  a  part  of  the  desired  result,  it  were  more  simple  and  thor- 
oughly efficacious  to  remove  the  soluble  chlorides  of  base  metals,  after 
roasting  and  before  amalgamation,  by  leaching  with  hot  or  cold  water. 
My  first  experiment  with  this  method  in  practice  was  made  in  San 
Francisco,  on  the  ore  of  the  Rising  Star  mine,  of  Flint  District,  Idaho. 
Of  a  well  mixed  and  roasted  lot,  two  portions,  each  of  fifty  pounds,  were 
weighed  out  and  amalgamated  in  pans,  one  portion  having  been  pre- 
viously leached.  The  resulting  amalgam  was  retorted  and  melted.  The 
bar  of  the  leached  ore  had  a  fineness  of  900,  while  the  other  formed  a 
clumsy  lump  of  metallic  iron  containing  silver. 

There  is  certainly  another  way  yet,  not  only  to  obviate  the  iron  amal- 
gam, but  also  to  obtain  a  cleaner  bullion,  without  leaching.  This  is,  to 
grind  the  roasted  ore  yi  iron  pans  or  otherwise,  and  to  amalgamate  it  in 
wooden  tubs,  barrels,  or  stone  arrastras,  keeping  all  iron  or  copper  out' 
of  the  amalgamators.  The  consumption  of  quicksilver  will  be  very  heav>', 
and  the  yield  of  silver  undoubtedly  less  than  when  the  ore  is  amalga- 
mated in  iron  pans  after  leaching. 

The  Leaching  process,  as  executed  in  Flint  with  the  silver  ores  from 
Rising  Star  mine,  (now  stopped  for  want  of  ore,)  is  as  follows:  The  Ris- 
ing Star  ore  is  composed  of  argentiferous  gray  copper,  rich  in  silver, 
miargyrite,  some  ruby  silver,  zinc  blende,  galena,  iron  pyrites,  and 
sulphide  of  antimony.  After  being  reduced  to  powder  by  dry  crushing 
in  batteries  with  an  addition  of  five  per  cent,  of  salt,  or  one  hundred 
pounds  to  the  ton,  the  ore  is  conveyed  by  means  of  endless  screws  and 
elevators  to  mechanical  roasting  furnaces,  (O'Hara's.)  Including  the 
cooling  and  feeding  hearth,  the  furnace  is  one  hundred  feet  long  by 
three  feet  wide.  An  endless  chain,  to  which  two  iron  flat  rings  with  plows 
are  attached,  moves  slowly  through  the  furnace,  pushing  the  ore  by 
degrees  forward  at  the  rate  in  which  the  constant  feeding  from  the  bat- 
teries goes  on.  The  furnace  has  three  fire-places,  by  which  its  whole 
length  is  kept  red-hot.  It  is  about  six  hours  before  the  ore,  in  a  glowing 
and  well-roasted  condition,  appears  at  the  discharge  end  of  the  furnace. 
(About  ten  tons  of  the  same  kind  of  ore  was  roasted  equally  well  in 
common  roasting  furnaces  at  Dall's  Mill,  Washoe  Valley.) 

Sampling  of  the  ore. — It  is  of  great  importance  to  ascertain  the  value  of 
the  ore  before  and  after  roasting.  The  first  forms  the  basis  of  all  cal- 
culations of  loss.  The  difference  between  the  values  of  the  unroasted 
and  the  roasted  ore  gives  the  loss  sustained  in  roasting,  provided  the 
weight  of  the  ore  does  not  change,  as  is  the  case  with  the  Rising  Star 
ore.  The  value  of  the  bullion  obtained  from  a  known  number  of  tons, 
compared  with  the  assay  value  of  the  same  amount  of  tons,  shows  what 
percentage  of  silver  was  saved  by  the  proceaau    The  ^*argamentum  ad 
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bomiueni,''  that  is,  the  bar  in  hand,  is  the  only  real  proof  of  success. 
The  comparison  of  other  assays  will  demonstrate  in  what  part  of  the 
manipulation  the  hea^iest•los8  occurs.  The  knowledge  of  tlic  value  of 
tailings,  after  the  amalgamation  is  finished^  is  very  important,  and 
should  never  be  neglected.  It  is  the  daily  indicator  of  metallurgical 
progress.  The  mode  of  taking  samples  for  the  assays  is  not  immateiia]. 
On  its  correctness  depends  the  whole  calculation.  The  best  way  of 
taking  samples  in  raw  amalgamation  is  to  charge  the  pans  with  the  ore 
and  to  take  from  each  several  ounces,  after  about  two  honrs^  grindiD^,', 
before  the  quicksilver  is"  introduced.  This,  however,  is  not  practicable 
with  ore  subjected  to  roasting.  At  Flint,  every  hour,  day  and  nigbt, 
by  means  of  a  little  shovel,  from  different  points  of  the  hearth  of  each 
furnace  on  the  feeding  side,  samples,  amounting  to  one  or  two  ixiunds, 
were  taken  from  the  raw  ore,  (containing  live  per  cent,  of  salt,)  and  in 
the  same  way  also  from  the  roasted  ore  on  the  discharge  side,  rrom 
these  collected  samples  average  sampler  were  taken  every  morning  and 
delivered  to  the  assay  office.  From  the  amalgamating  pans  the  ore 
and  quicksilver  is  discharged  into  settlers,  from  which^  after  sevenil 
hours,  the  tailings  are  drawn  off,  first  thi'ough  an  upper,  and  tlieu 
through  a  lower,  plug-hole.  At  each  discharge  a  pailful  was  taken 
from  the  upper  and  another  from  the  lower  hole,  and  the  slime  allowed 
to  settle  for  sevecdl  hours.  From  the  accumulation  of  twenty-four 
hours,  in  this  manner,  a  true  average  was  reserved  once  a  day  for  an 
assay.  This  mode  of  taking  tailing  samples  is  not  exactly  the  most 
proper.  Mr.  Henry  Janin's  way,  though  more  troubleisome,  is  also  more 
correct.  The  tailing  sample  is  not  taken  from  (he  settler,  but  from  the 
amalgamating  pan,  shortly  before  the  discharge.  A  few  ounces  are  very 
carefully  washed  over  into  a  clean  pan  or  dish,  so  as  to  retain  all  quick 
silver  and  amalgam.  From  the  washed-off  tailings  the  clear  water  is 
l)oured  off,  and  the  residue  dried  and  assayed.  For  ores  treated  by  the 
leaching  process  these  tailing  assays  have,  however,  no  value,  on  account 
of  the  sometimes  great  quantity  of  chlorides  of  iron,  copper,  and  other 
metals  which  are  extracted  by  the  leaching,  unless  this  loss  by  leaching 
is  ascertained  first  on  a  weighed  sample  by  an  experiment  and  the  rec- 
tification made  accordingly  on  the  assay  sample. 

Examination  of  the  roasted  ore  as  to  the  amount  of  chloride  of  silver 
formed  during  the  roasting:  If  ninety  per  cent,  of  silver  are  obtained 
from  the  amalgamation  of  the  ore,  as  compared  with  the  assay  of  the 
roasted  ore,  it  is  a  proof  of  a  thorough  roasting,  but  it  is  no  proof  of 
the  economy  of  the  work.  On  the  other  hand,  if  only  sixty  or  sevent}' 
per  <;ent.  should  result,  it  is  not  easy  to  say  where  the  fault  is  to  be 
looked  after.  It  may  be  due  to  the  roasting  or  to  the  amalgamation. 
It  is,  therefore,  im])oi*tant  to  know  how  much  of  the  silver  contained  in 
the  ore  is  converted  into  a  chloride,  and  also  when  the  chloriuation  is 
finished,  otherwise  the  roasting  might  continue  half  an  hour  or  an  hour 
longer  than  necessary. 

For  the  purpose  of  finding  the  amount  of  chloride  of  silver  in  the  ore* 
it  is  sufficient  to  take  two  half-ounce  assays  of  the  roasted  ore,  well 
weighed,  and  one  of  them  prepared-  in  the  usual  way  for  a  fire  assa.v, 
while  the  other  is  placed  in  a  carefully  folded  filter  in  a  glass  fonneL 
The  filter  must  project  over  the  ore  about  one  inch;  a  warm  dilate  solu 
tion  of  hyposulphite  of  soda  f more  convenient  than  ammonia)  is  then 
poured  over  the  ore,  and  the  filtering  is  continued  until  no  precipitate  is 
obtained  by  addingafewdropsofsulphideof  sodium  to  the  filtered  liquid. 
Hot  w  ater  is  then  introduced,  in  order  to  wash  out  the  hyposulphite  of 
soda,  and  the  ore  with  the  filter  dried  in  a  porcelain  diah.    The  filter 
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[>Q|>er,  when  dry,  can  be  burned  above  tbe  dish,  so  as  not  to  lose  any  of 
the  ashes.  The  dried  sample  is  then  fluxed,  as  is  the  other  half  ounce, 
ind  both  crucibles  are  exposed  to  a  smelting  heat  The  resulting  ar- 
gentiferous lead  buttons  are  cupelled,  the  silver  buttons  are  weighed, 
%nd  the  difference  shows  the  amount  of  chloride  of  silver.  If  there 
should  be  any  sulphate  of  silver  in  the  roasted  ore,  it  would  be  included 
by  this  test  as  a  chloride.  It  might  be  separated  by  using  hot  water 
t)efore  the  hyposulphite  of  soda;  but  for  practical  purposes  this  is  not 
[lecessary.  To  illustrate  the  calculation  by  an  example,  we  may  sup* 
[)08e,  for  instance,  that  ISIo.  1  assayed  83  oz.  i>er  ton,  and  No.  2  from  the 
liter  4  oz.  The  difference,  79  oz.,  is  the  proportion  which  became  chlo- 
tidized,  or  95  per  cent,  of  the  83  oz. 

After  the  ore  has  been  discharged  from  the  roasting  furnace  it  is 
ready  to  be  leached.  This  process  ought  to  be  perform^  as  far  from 
bhe  stamps  as  possible,  in  order  to  prevent  the  settling  of  the  ore  in 
the  leaching  boxes  iiy  vibration.  At  Flint  the  length  of  the  O'Hara 
furnaces  was  quite  sufficient  to  avoid  this  evil.  The  leaching  boxes 
were  placed  not  far  from  the  discharge  of  the  furnaces,  over  100  feet 
from  the  stam))s.  Each  box  is  18  inches  high,  7^  by  G  feet  in  the  clear. 
Four  inches  of  the  space  at  the  bottom  is  filled  with  small  pieces  of 
rock,  covered  with  a  piece  of  canvas,  forming  thus  a  false  bottom  to 
[)ermit  tiltration.  Close  at  the  bottom  is  a  hole  cont9.ining  a  short  piece 
3f  one-inch  rubber  hose,  through  which  the  leach  is  led  into  wooden 
troughs. 

The  ore  is  introduced  into  the  boxes  to  witlun  four  or  five  inches 
from  the  top.  A  stream  of  hot  water  is  then  allowed  to  flow  in.  When 
the  box  appears  full,  the  water-cock  is  shut  off  so  much  as  to  regulate 
the*  in  and  out  flow,  keeping  the  box  always  full.  The  leach  which 
3omes  out  through  the  hose  at  the  bottom  contains  a  great  amount  of 
lissolved  metallic  chlorides,  and  yields  a  thick  precipitate  if  a  solution 
>f  sulphide  of  sodium  is  added.  These  chlorides,  having  always  a  small 
[>ortion  of  undecomposcd  salt  in  solution  with  them,  dissolve  some  chlo- 
ride of  silver,  (f  to  2  per  cent.)  It  is,  therefore,  advisable  to  conduct  the 
leach  through  a  long  zigzag  trough,  where  the  chlorides  of  lead  and  anti- 
[uony,  including  the  silver,  precipitate  by  themselves.  It  should  be  re- 
marked that  the  use  of  hot  water  is  advantageous  for  two  reasons:  First, 
it  dissolves  the  chlorides  more  easily  than  cold  water;  and,  secondly, 
Bv^hat  is  more  important,  the  filtering  of  fine  pulverized  ore  is  easy  with 
liot  water,  but  too  slow  with  cold  water  to  make  a  practical  use  of  it. 

After  two  or  three  hours  (depending  on  the  quantity  of  base  metals) 
the  leach,  when  tested  with  sulphide  of  sodium,  shows  only  a  slight 
precipitate,  whereupon  the  water  is  shut  off.  It  takes  yet  from  one-half 
to  three-quarters  of  an  hour  before  all  the  water  runs  through.  The 
3re  still  retains  too  much  water.  If  it  were  taken  out  as  soon  as  no  more 
water  issues  through  the  pipe  at  the  bottom,  it  would  not  only  be  very 
inconvenient  to  transport  to  the  amalgamating  pans,  but  many  mill-men 
t^ould  consider  the  pulp  too  dilute  even  for  the  pan.  For  this  reason 
the  ore  must  be  cut  by  means  of  a  shovel,  thrust  simply  through  the 
mass  down  to  the  filter,  at  short  intervals,  over  the  whole  surface.  The 
water  begins  immediately  to  run  out  again.  This  operation  may  be 
repeated  once  more;  and,  so  drained,  the  leached  ore  is  now  ready  to 
be  moved  on  cars  over  to  the  amalgamating  pans. 

The  amalgamation  of  the  leach^  ore  is  now  a  very  simple  process. 
Sfearly  all  the  iron  chloride,  a  great  deal  of  lead  and  antimony,  and  all  the 
ohloride  of  copper,  are  removed*  The  amalgam,  nevertheless,  will 
always  contain  more  or  less  copper.    This  is  due  to  the  formation  of 
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sub-cbloride  of  copper  (Cu  CI)  during  the  roasting.  This  salt  is  not 
soluble  in  water,  and  hence  remains  in  the  ore ;  but  in  the  pan  it  is 
easily  decomposed  by  the  metallic  iron  and  amalgamated.  As  iu  or- 
dinary amalgamation,  the  ore  must  be  ground  for  two  or  three  hom^ 
before  the  quicksilver  is  added.  The  pulp  should  be  kept  thick,  as  it 
then  allows  the  quicksilver  to  remain  in  larger  globules ;  but  the  whole 
mass  must  be  kept  in  lively  motion.  From  the  time  the  quicksilver  is 
introduced,  the  muller  should  be  i*aised,  as  there  is  no  grinding  required 
during  the  amalgamation.  It  would  only  cause  a  heavier  loss  of  quick- 
silver without  giving  a  better  result,  provided  sufficient  grinding  was 
done  beforehand.  The  case  seems  to  be  different  with  unroasted  ore. 
At  Flint  the  ore  was  subjected  to  grinding  for  three  hours,  and  an  eqaal 
time  was  allowed  for  amalgamation.  The  temperature  is  kept  nearly  at 
the  boiling  point  by  introducing  steam.  With  roasted  ore  a  high 
temperature  is  not  necessary ;  it  promotes  too  much  the  parting  of  the 
quicksilver,  and  to  some  degiee,  also,  its  evaporatibn. 

After  six  hours,  quicksilver  and  ore  are  discharged  into  settlers,  and 
the  amalgam  is  obtained  in  the  usual  way. 

The  lesiching  process  is  applicable  also  to  the  gold-bearing  sniphnrets, 
especially  in  the  presence  of  copi)er,  which,  without  leaching,  interferes 
with  the  amalgamation  of  gold. 

The  chlori nation  process. — ^This  was  first  applied  to  silver  ores  by 
Kiistel  &  Uoffmann.  The  chlorination  itself  does  not  differ  from  Piatt- 
ner's  chlorination  of  gold-bearing  sulphurets.  Although  the  extraction  of 
silver  and  gold  separately  is  more  perfect  than  pan  amalgamation,  the 
resulting  metal  finer  and  the  process  cheaper,  t^iere  are  at  present  two 
reasons  that  pan  amalgamation  is  preferred.  While  the  amalgam  is 
obtained  in  five  or  six  hours  from  the  pan  amalgamation,  by  a  treatment 
which  is  the  simplest  of  all  metallurgical  operations,  the  chlorination 
process  requires  24  hours'  time  and  more  attention.  Time  and  simplicity 
are  the  considerations.  The  chlorination  process  dispenses  with  the 
quicksilver,  with  the  power  for  amalg}imation,  with  the  heavy  invest- 
ment for  amalgamating  pans  and  settlers,  but  it  dispenses  also  with  the 
superinteudency  of  carpenters  and  engineers,  a  pet  institution  of  most 
silver  mining  comx)anies.  The  chlorination  process  is  not,  in  reality, 
complicated.  This  objection  is  imaginary,  and  arises  firom  ignoranee 
of  the  process. 

In  almost  all  cases  the  silver  ore  must  be  subjected  to  roasting  before 
being  treated  by  chlorination.  There  are  instances,  however,  where  the 
ore  can  be  chloridized  direct  from  the  batteries.  So,  for  instance,  the 
silver  ore  from  the  Mount  Tenabo  mine,  Nevada,  the  stetefeldite  and 
partzite,  and  all  oxidized  ores  free  of  sulphur.  The  silver  ores  of  La 
Dura  mine  and  the  tailings  of  Trinidad  mine  in  Sonora,  t<reated  by  the 
chlorination  process,  are  roasted  with  the  addition  of  four  per  cent  of 
salt.  Oxidizing  roasting,  however,  is  preferable  iu  most  instances, 
especially  where  no  regard  is  paid  to  the  extraction  of  copper.  This  is 
lost  by  an  oxidizing  roiisting ;  but  the  silver  comes  out  purer.  No  sab- 
sequent  chloridizing  roasting  is  necessary. 

The  roasted  ore  is  introduced  into  tubs  or  boxes  with  a  false  bottom, 
like  the  leaching  boxes  described  above;  but  it  is  important  that  the 
ore  should  be  moistened  before  charging,  only  so  umch  as  to  make  it 
damp.  In  this  state  the  ore  is  decompoi^  or  attacked  more  ^perf&cOj 
by  the  chlorine  than  if  it  were  dry.  The  vat  is  then  covered  and  closed 
air-tight  by  a  few  bolts  and  India-rubber  lining,  and  the  chlorine  gas  is 
admitted  through  a  pipe  under  the  false  bottom.  By  nsing  over  again 
the  surplus  chlorine,  the  La  Dura  ore  requires  for  the  prodnotioD  of 
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iloriiie  8  poimds  of  sulpbnrlc  acid,  4  pounds  of  manganese,  and  4 
>iinds  of  salt,  per  ton  of  ore.  The  time  when  the  box  is  Ailed  with 
ilorine  is  easily  observed  at  a  little  hole  in  the  cover,  left  open  for  that 
irpose.  The  chlorine  may  be  detected  either  by  the  smell,  or,  better, 
J  ammonia  brought  before  the  hole,  which  creates  white  fumes  in  con- 
ct  with  chlorine.  This  hole  is  then  closed  and  the  ore  allowed  to  re- 
ain  with  the  chlorine  gas  for  12  hours.  The  silver,  which  is  in  the 
ate  of  an  oxide,  or  sulphate,  is  converted  into  chloride,  as  is  also  some 
on  and  copper.  Some  of  the  oxidized  ores,  if  chloridized  without 
casting,  yield  a  great  amount  of  chloride  of  iron.  According  to  the 
ore  or  less  perfect  roasting,  there  will  be  found  more  or  less  chlorine 

the  box  after  12  hours'  rest.  This  surplus  of  gas  is  utilized  again  by 
*awing  it  over  into  another  already  charged  box.  At  La  Dura  this  is 
fected  by  injecting  water,  which  forces  the  gas  into  the  next  box 
trough  an  India-rubber  hose.  This  must  be  done  with  hot  water,  since 
dd  water  would  abtorb  too  much  chlorine.  The  gas  can  be  drawn 
rer  also  by  a  soaking  arrangement.  All  of  the  soluble  base  metal 
dorides  must  be  extracted  first  by  hot  water,  as  described  in  the  leach- 
.Q  process.  Two  things,  however,  have  to  be  considered  in  this  first 
aching.  If,  on  account  of  the  copper,  the  ore  has  been  roasted  with 
dt,  or  if,  besides  the  copper,  some  gold  was  contained  in  the  ore, 
18  water  will  dissolve  and  carry  out  both  the  gold  and  the  copi)er 
ilorides.  The  solution  is  conveyed  into  a  tank,  and  the  gold  precipi- 
kt«d  by  sulphate  of  iron.  After  several  hours,  when  all  the  gold  has 
^ttled  to  the  bottom,  the  clear  solution  is  drawn  off  again  into  another 
it,  containing  metallip  iron  scraps,  for  the  precipitation  of  the  copper. 

After  all  soluble  salts  have  been  extracted  by  leaching*  with  hot 
ater,  the  remaining  chloride  of  silver  must  be  dissolved  and  leached 
it  by  hyposulphite  of  soda,  or,  better,  by  hyposulphite  of  lime,  and 
len  precipitated  by  the  respective  sulphides.  The  precipitate  of  sul- 
tiide  of  silver  obtained  by  sulphide  of  calcium  is  easier  to  wash  and  to 
ness  than  that  from  sulphide  of  sodium.  Where  lime  is  to  be  found, 
le  hyposulphite  and  sulphide  can  be  made  at  small  expense  in  the  mill, 
ne  pound  of  burned  lime  and  1.35  pounds  of  sulphur  give  a  solution  of 
ilphide  of  calcium  that  will  precipitate  about  one  and  a  half  pounds  of 
Iver.  The  hyposulphite  of  lime  once  produced  will  serve  for  years,  as 
ore  than  the  wastage  is  replaced  by  the  use  of  the  sulphide  of  calcium, 
hich  turns  into  hyposulphite.  Of  the  diluted  hyposulphite  of  soda  or 
me,  (cold,)  so  much  is  conveyed  into  the  box  containing  the  ore  as  to 
aintain  a  constant  fiow  from  below  the  false  bottom.  The  leach  has  a 
3ry  sweet  taste  if  silver  is  dissolved  in  it.  It  is  conveyed  into  a  tank, 
id  the  silver  preciintated  by  addition  of  a  sulphide.  No  more  of  the 
ilphide  should  be  used  than  the  exact  quantity  necessary  to  precipitate 
le  silver.  This  is  important,  because,  after  the  precipitation,  the  solu- 
on  is  pumped  out  and  used  again  on  the  ore.  If,  then^  a  surplus  of 
le  precipitant  were  in  the  hyposulphite,  it  would  precipitate  silver 
hile  in  the  ore,  and  so  much  less  silver  would  be  obtained.  On  the 
ther  hand,  when  not  all  the  silver,  in  the  leach  is  precipitated  by  the 
ilphide,  no  trouble  results.  It  takes,  however,  only  a  little  practice  to 
lable  the  operator  to  neutralize  the  solution  with  ease.  After  the  sul- 
bide  has  been  added,  the  solution  must  be  brought  into  rapid  motion 
Y  some  kind  of  a  stirrer.  The  sulphide  of  silver  separates  quickly 
om  the  clear  liquid.  More  Sulphide  of  sodium  is  added ;  and  if  it 
.  observed  that  the  precipitate  appears  whitish,  it  is  a  proof  that 
sarly  all  the  silver  is  precipitated.  This  sign  Is.  however,  obtained 
ily  from  the  use  of  a  polysalphide  of  sodium  or  calcium. 


;n 
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The  precipitated  sulphide  of  silver  is  brought  into  canvas  bu^rs  or 
filters,  and  leached  with  warm  or  cold  water  in  order  to  remove  tht 
hyposulphite  of  soda.  The  washing  is  still  more  important  when 
hyiK>sulphite  of  lime  serves  for  the  extraction.  The  precipitate  i» 
placed  under  a  heavy  press  to  get  rid  of  as  mnch  water  as  possible,  and 
then  dried  in  a  reverberatory  furnace.  When  dry,  the  heat  is  a  little 
increased,  whereby  the  sulphur  ignites  and  bums  off  in  a  few  hoars. 
After  thin,  the  silver  is  ready  to  be  melted  in  a  crucible  with  addition 
of  some  scrap  iron,  without  other  fluxes.  The  iron  takes  up  the  sul- 
phur left  with  the  silver,  and  forms  a  matt,  which  contains  some  silver, 
and  i8  returned  to  the  ore. 

Mr.  OttO(*.ar  Uofmann,  who  introduced  this  process  in  La  Dnra. 
Mexico,  uses  iron  retorts  for  the  desulphurization  of  the  silver  sulphide, 
for  the  puriK)se  of  i*egaiuing  the  sulphur,  which  serves  again  to  prepare 
the  sulphide. 

Stetefeldite  and  other  oxidized  silver  ores,  after  being  chloridizeil 
and  leached,  without  being  roasted,  may  be  amalgamate  in  pans  il' 
preferred. 


CHAPTER  LXXXVIl. 

brUckner^s  process  for  chloridizing  silver  ore. 

This  process  has  been  successfully  introduced  into  the  silver  distiiets 
of  Colorado,  and  a  large  percentage  of  all  the  silver  produced  in  tluu 
Tenitory  during  the  last  three  years  has  been  extracted  by  its  use. 
The  i)rocess  has  lately  been  so  much  improved  that  it  offers  decided 
advantages  over  the  old  plan  of  roasting  and  reverberatory  furnaces. 
The  exi)enses  for  labor  and  fuel  are  thereby  very  considonibly  reduced, 
aud  the  roasting  is  done  to  greater  ])erfection  and  in  a  shorter  time 
than  in  the  reverberatory.  One  ii:an  can  at  a  time  attend  to  from  sii 
to  eight  of  the  furnaces  by  which  the  process  is  i)erformed. 

liriickner^s  furnace  consists  of  a  cylinder  of  boiler  iron,  lined  in  a  du- 
rable way  with  strongly  braced  brick-work,  and  made  to  revolve  be- 
tween a  lire-box  and  a  flue ;  from  the  fire-box  the  flame  and  air  pass 
through  a  pipe  into  the  cylinder,  and  from  there,  together  with  tbe 
gases  produced  in  roasting,  into  the  condensing  cliambers,  from  which 
the  latter  escapes  through  a  smoke-stack. 

A  diaphragm  made  of  cast-iron  pipes  is  set  at  an  angle  of  about  fif- 
teen degrees  to  the  axis  of  revolution,  and  extends  diagonally  throagh 
nearly  the  whole  length  of  the  cylinder,  for  the  purpose  of  moving  the 
ore  from  end  to  end  ot  the  cylinder,  thereby  exposing  it  to  the  action 
of  heat  and  atmospheric  air  in  a  very  uniform  manner,  and  peiforming 
mechanicallv  the  work  of  transferring  the  ore  from  the  cooler  parts 
(nearest  to  the  flue)  to  the  hotter,  (nearest  to  the  fire  bridge,)  and  tkt 
verstty  which  labor,  by  the  old  process,  has  to  be  performed  by  band 
once  every  hour. 

As  the  partition  does  not  pass  through  the  whole  length  of  the  cylin- 
der, the  latter  is  provided  at  each  end  with  several  flanges,  set  at  an 
angle  of  about  forty-five  degrees,  for  the  purpose  of  conveying  the  (W 
within  the  reach  of  the  diaphragm. 

The  operation  of  the  cylinder  may  be  learned  by  any  person  in  a 
few  days,  and  is  as  follows :  A  charge  of  3,000  pounds  of  silver  ore. 
and  150  to  300  pounds  of  salt,  is  introduced  throuffh  a  nuui-hole  ioto 
the  cylinder,  (the  inside  of  which  has  previously  been  heated  to  red 
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lieat,)  the  opening  dosed,  some  more  fuel  thrown  into  the  fire-box,  and 
the  cylinder  made  to  revolve  at  one-half  to  one  revolution  per  minute. 
The  tire  in  the  fire-box  is  so  regulated  that  after  one  hour's  time  the  sul- 
phur contained  in  the  ore  commences  to  bum.  Then  the  fire  is  so  regulated 
that  the  ore  is  kept  all  the  time  at  a  dark  red  heat,  gradually  increasing  to 
red  heat.  Very  little  fuel  (and  in  ores  containing  much  sulphur  no  fuel  at 
all)  is  required  until  most  of  the  sulphur  has  been  oxidized ;  but  then  some 
more  fuel  is  added  in  order  to  gradually  increase  the  temperature  of 
the  ore  pulp  to  an  intense  red  heat.  The  pulp  soon  assumes  a  spongy, 
"  woolly"  consistency,  in  consequence  of  the  mutual  decomposition  of 
the  sulphates  (formed  in  roasting)  and  salt,  (chloride  of  sodium,)  and  of 
the  chlorine  gas  being  evolved;  and  after  one  hour's  time,  or  as  soon  as 
a  sample  taken  from  the  furnace  evolves  pure  chlorine,  and  no  sulphur- 
ous smell  can  be  perceived  any  more,  the  chloridizing  roasting  is  com- 
pleted. Then  the  man-hole  plate  is  removed,  and  while  the  cylinder  is 
kept  revolving  the  ore  is  made  to  drop  through  a  grate  into  a  screw  con- 
veyor, which  conveys  it  through  an  iron  trough  kept  cool  from  the  outside 
by  water.  By  this  mechanical  contrivance,  the  formerly  so  expensive, 
tedious,  and  unhealthy  process  of  cooling  the  01*6  on  a  large  cooling 
floor  is  done  away  with,  and  is  performed  to.  iKjrfection,  and  without 
any  additional  labor,  within  fifteen  minutes' time,  since  the  ore  by  this  pro- 
cess is  by  machinery  directly  carried  into  the  screen  and  the  hopper 
ready  for  further  treatment. 

Besides  the  last-named  improvements,  the  inventor  has  also  made 
some  additional  improvements  for  the  purpose  of  inci*easing  the  work- 
ing capacity  of  the  cylinders,  and  to  prevent  at  the  same  time  all  losses 
resulting  from  fine  particles  of  ore  and  volatile  chlorides  from  being 
carried  oft*  by  the  draught.  It  must  l)e  borne  in  mind  that  the  greater 
the  quantity  of  atmospheric  air  which  comes  into  contact  with  the  heated 
ore  the  quicker  the  roasting  process  is  performed. 

The  arrangement  consists  in  the  use  of  a  steam  suction  pipe  set  (in 
the  direction  of  the  draught)  into  the  flue  between  the  cylinders  and  the 
condensing  chambers ;  said  pipe  being  arranged  in  such  a  maimer  that 
the  dmught  through  the  furnace  is  considerably  increased,  and  all  vol- 
atile matter  condensed  and  collected  at  the  bottom  of  the  chambers 
provided  for  this  purpose. 

This  furnace  can  be  used  for  roasting  any  kind  of  refractory  silver 
ore ;  also  for  desulphurizing  auriferous  pyrites  previous  to  chlorinatiou 
or  smelting ;  for  roasting  ores  of  zinc,  lead,  copper,  &c. ;  also  for  burn- 
ing cement,  and  for  the  manufacture  of  soda  from  cryolite. 

Particular  pains  have  been  taken  to  construct  every  part  of  the  im- 
proved cylinder  strong  and  solid,  and  in  such  a  manner  that  all  inter- 
ruption of  the  working  of  the  mill  on  account  of  any  part  getting  out 
of  order  is  avoided  as  much  as  possible. 

Additional  particulars  concerning  this  apparatus  are  given  in  section 
8,  of  this  report,  under  the  head  of  Oolorado. 


CHAPTER  LXXXVni. 

THE    8TETEFELDT    FURNACE. 

This  invention  is  one  of  the  most  important  steps  of  progress  yet 
achieved  in  our  American  silver  metallargy :  and  its  direct  eff'ects  in 
stimulating  the  production  of  bullion,  by  reducing  its  cost,  will  be  Mf 
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immediately.  Already  the  mines  ot  many  a  half-abandoned  district  aiv 
augmented  in  value  and  importance  by  the  mere  announcement  of  its 
success. 

The  following  description  of  the  Stetefeldt  furnace  is  from  the  not*** 
of  the  inventor  himself,  and  from  the  records  of  actual  experience  at 
Twin  River,  Reno,  &c.: 

Since  the  discovery  and  exploration  of  the  numberless  mineral  depos- 
its in  the  Western  States  and  Territories,  no  branch  in  metallurgy  Las 
received  so  much  attention  as  the  process  of  roasting  ores  of  all  descrip^ 
tions.  One  can  hardly  look  over  a  file  of  mining  journals,  or  newspa])eT8 
from  some  mining  district,  without  finding  descriptions  of  new  devices 
for  roasting  ores,  all  of  which  claim  to  surpass  everything  else  in  this 
line  which  was  known  before.  The  devices  are  as  strange  as  they  are 
many,  and  much  time  and  money  has  been  wasted  to  test  impracticable 
inventions.  Indeed,  the  high  expense  which  the  roasting  in  the  old  re- 
verberatory  furnivce  entails  was  a  strong  inducement  to  invent  some 
cheaper,  and  at  the  same  time  more  effective,  method.  This  is  especially 
of  importance  where  silver  ores  are  found  which  require  a  chloridiziug 
roasting  preparatory  to  their  amalgamation.  In  such  cases  the  expense 
of  roasting  is  frequently  more  than  one-half  of  the  total  expense  of  re- 
duction, and  consequently  low-grade  ores  cannot  be  worked  with  a  profit. 
But  in  spite  of  the  necessity  to  adopt  some  improved  and  more  econom- 
ical process  of  roasting,  it  has  been  extremely  difilcnlt  to  introduce  two 
inventions,  which  are  based  upon  the  most  simple  and  rational  princi- 
ples— so  simple,  indeed,  that  it  seems  impossible  to  simplify  them  any 
more.  I  refer  to  the  Gerstenhofer,  or  Terrace,  furnace,  first  intro- 
duced about  sii  yeiirs  ago  at  Freiberg,  and  the  Stetefeldt  fumacef 
invented  three  years  ago  at  Austin,  Nevada,  but  first  introduced  for 
regular  working  at  the  mill  of  the  Nevada  Silver  Mining  Company,  near 
Eeno,  Nevada,  in  October  of  last  year.  The  nature  of  these  invention.^ 
can  be  expressed  as  follows : 

Gerstenhofer  discovered  that  sulphurets  are  completely  roasted  or 
oxidized  if  they  fall  against  a  current  of  hot  air  rising  in  a  shaft,  which 
is  filled  with  shelves,  so  as  to  check  and  retard  the  fall  of  the  ore  parti- 
cles at  certain  intervals. 

Stetefeldt  discovered  that  silver  ores,  no  matter  in  what  combination 
the  silver  occurs,  mixed  with  sjilt  are  completely  chloridized  if  they 
fall  against  a  current  of  hot  air,  rising  in  a  shaft  with  no  obstmctiona 
whatever  to  check  or  retard  the  fall  of  the  ore  particles. 

It  is  a  matter  of  course  that  in  both  cases  a  certain  degree  of  fineness 
is  ;required  for  the  ore  to  be  treated,  and  that  a  much  coarser  material 
can  be  successfully  roasted  in  the  Gerstenhofer  furnace  than  in  Stete- 
feldt's. 

1  do  not  intend  to  enter  here  into  a  detailed  description  of  the  Ger- 
stenhofer fuiuiace,  since  that  invention  has  been  frequently  laid  before 
the  public  in  several  mining  papers ;  but  I  will  merely  compare  it  with 
the  Stetefeldt  furnace,  and  point  out  the  distinctions  of  the  two  inven- 
tions. 

As  a  cheap  chloridizing  roasting  is  a  vital  question  for  the  indostryof 
silver  mining  in  this  country,  it  is  evident  that  Stetefeldt's  discovery  far 
suri)asses  that  of  Gerstenhofer  in  importance.  But  the  question  arises 
whether  the  former,  as  constructed  by  Gerstenhofer,  cannot  be  used  as 
well  for  chloridizing  as  for  desulphurizing  roasting.  •  Experience  an- 
swers. No. 

In  the  Gerstenhofer  furnace  only  such  ores  can  be  saoceasfnlly  treated 
which,  at  a  red  heat  during  roasting,  have  no  tendency  to  sinter  or 
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stick  together.  Bat  the  small  particles  of  a  charge  of  ore  mixed  with 
salt  are  exactly  in  such  a  couditiou  while  roastiug  as  to  have  the 
neatest  possible  inclination  to  sinter  and  adhere  to  the  shelves. 
They  would  thus  soon  obstruct  the  whole  shaft,  and  prevent  any 
further  work.  This  has  been  demonstrated  by  actual  experiments  on  a 
working  scale.  It  is  apparent,  therefore,  that  the  application  of  the 
Gerstenhofer  furnace,  even  for  desulphurizing  purposes,  is  veiy  limited, 
and  that  certain  classes  of  ore  must  be  entirely  excluded  from  it.  This 
is  especially  the  case  with  galena  ores,  which  are  the  most  expensive  to 
roast  in  reverberatory  furnaces. 

In  Stetefeldt's  opinion,  the  shelves  in  the  Gerstenhofer  furnace  are 
perfectly  superfluous,  and  all  ores,  even  galena,  can  be  desulphurized  by 
dropping  them  through  a  plain  shaft  heated  by  ftre-places  below,  if  they 
are  reduced  to  a  sufficient  degree  of  fineness.  The  escape  of  unroasted 
dust  from  the  shaft  is  of  no  consequence,  as  a  separate  flre-place  is  con- 
structed for  the  roasting  of  these  suspended  particles  in  the  St^etefeldt 
furnace.  Furthermore,  the  feeding  machiner^^  of  the  Stetefeldt  furnace 
is  based  upon  a  principle  entirely  differing  from  that  used  with  the  Ger- 
stenhofer furnace. 

That  a  furnace  without  shelves  is  cheaper  and  easier  to  construct, 
more  durable,  less  liable  to  get  out  of  order,  and  that  it  requires  less 
labor  and  skill  to  run  it,  must  be  conceded  by  everybody. 

Much  difficulty  was  experienced  to  provide  suitable  feeding  machinery 
for  the  Stetefeldt  furnace.  Gerstenhofer's  apparatus,  consisting  of  fluted 
rollers,  which  force  the  ore  through  slits  in  the  top  of  the  furmice,  would 
not  answer  at  all.  The  ore  fell  down  in  lumps,  and  arrived  at  the  bot- 
tom of  the  shaft  almost  raw.  The  reason  for  this  beha\iori8  simply  the 
tendency  of  the  particles  of  all  finely-pulverized  mineral  substances  to 
adhere  to  each  other  if  a  slightly  compressed  mass  of  them  falls  through 
the  air.  It  is,  therefore,  necessary  to  introduce  the  ore  pulp  so  finely 
divided,  that  all  the  particles  can  be  penetrated  by  the  heat  within  the 
short  time  of  their  fall  through  the  shaft.  To  feed  the  pulp  with  ablower, 
as  it  is  done  in  Keith's  desulphurizing  furnace,  was  not  considered  de- 
sirable for  the  following  reasons : 

1*  .The  fall  of  the  ore  would  be  accelerated. 

2.  The  draft  of  the  fire-places  would  be  impeded  by  the  downward  cur- 
rent of  the  air  from  the  blower. 

3.  The  formation  of  dust  would  be  considerably  increased. 

The  feeding  machinery  in  its  present  shape  can  be  briefly  described 
as  follows : 

A  hollow  cast-iron  frame,  kept  cool  by  a  small  stream  of  water,  rests 
on  top  of  the  furnace.  In  this  frame  is  inserted  a  cast-iron  grate,  which 
18  covered  by  a  punched  screen  of  Russia  iron,  No.  0,  for  wet  crushing,  of 
the  trade.  ^  Close  to  the  punched  screen  moves,  inside  of  the  hopper,  a 
coarse  wire*  screen,  No.  3  of  the  trade,  which  is  fastened  (o  a  frame. 
The  frame  has  flanges  resting  ui>ou  adjustable  friction  rollers  outside 
of  the  hopper,  and  receives  its  motion  from  a  crank,  with  l§-inch  eccen- 
tricity. To  avoid  the  motion  of  a  stratum  of  pulp  mth  the  coarse  screen, 
a  number  of  thin  iron  blades  are  so  arranged  across  the  hopper  that  their 
lower  edges  reach  close  down  to  the  coarse  screen  and  keep  the  pulp  in 
place.  When  the  crank  is  set  in  motion,  the  meshes  of  the  coarse  wire 
screen  cut  through  the  pulp,  and  drive  it  through  the  openings  of  the 
punched  screen.  In  this  way  the  ore  is  intn^nced  in  a  continuous 
stream  into  the  furnace.  The  motion  of  the  crank-shafb  was  variably 
tried  in  Beno  at  from  30  to  70  revolutions  per  minute. 


752     MINES  AND  UDriNO  WEST  OF  THE  BOCKT   MOUNTAINS. 

ConatrvcHon  of  the  fiimace  at  Reno. — The  accompanylDfr  drawiDg 
give  a  coiret^t  idea  of  the  cooBtrnction  of  the  furnace  at  Keno : 

A,  shaft  through  which  the  ore  falls. 

B,  top  of  shaft  npoii  wbicb  the  feeding  machine  is  amuijied. 

C,  damper,  which  is  inserted  when  the  screeDS  of  the  feeding  mai 
erj-  are  exchanged. 


Hie  Stetefeldt  FnnutM. 
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D,  door  tliroagh  which  the  roasted  ore  is  discharg0d  upon  the  cooling 
floor. 

E,  fire-place. 

F,  flue  through  which  the  gases  escape  near  the  top  of  the  shaft. 

G,  triangular  flue-bridges,  of  cast-iron. 

H,  grate  of  cast-iron  plates,  forming  the  bottom  of  flue  F,  allowing 
tiie  dust,  a  small  part  of  which  settles  here,  to  drop  into  the  chamber  I. 
K,  discharge  door. 

li,  fire-place  which  heats  the  lower  part  of  flue  F,  and  roasts  the  dust 
M,  canal  connecting  with  dust-chamber. 
N,  discharge  door. 

0.  dust-chamber. 

The  main  dust-chamber  of  the  furnace  at  Eeno  is  24  feet  long,  8  feet 
wide,  aAd  10  feet  high.  From  there  the  gases  pass  under  a  dry  kiln,  39 
feet  long  and  7  feet  wide.  The  two  flues  under  the  dry  kiln  are  3  feet 
wide  and  4  feet  high.  A  flue,  3  feet  4  inches  wide  and  4  feet  6  inches 
liigh,  and  about  l^feet  long,  leads  from  the  dry  kiln  to  an  iron  chimney 
of  2  feet  6  inches  diameter  on  a  hill-side.  The  top  of  the  chimney  rises 
about  40  feet  above  the  top  of  the  furnace. 

The  fire-places  and  arches  are  built  of  the  best  fire-brick,  the  rest  of 
common  brick.  All  the  walls  are  built  double,  with  a  space  between, 
^e  Aimace  is  well  anchored  with  iron  rails  and  |-inch  rods. 

The  following  changes  are  contemplated  in  the  construction  of  the 
furnace: 

1.  The  use  of  oxide  of  carbon  as  fuel ;  the  gas  to  be  made  out  of  char- 
coal in  generators.  The  construction  adopted  for  the  latter  will  be  sim- 
ilar to  that  of  the  copper-refining  fomace  atMansfeld,  Prussia.  In  this 
way  a  much  more  uniform  heat  can  be  obtained  than  by  using  wood,  and 
labor  will  be  saved,  as  the  generators  have  to  be  charged  only  every 
three  or  four  hours.  Where  wood  must  be  hauled  a  considerable  dis- 
tance, charcoal  will  be  even  a  cheaper  fuel  than  wood. 

2.  The  chamber  I  will  be  abandoned,  and  the  flue  F  brought  down 
directly  on  the  side,  B  B,  (see  ground  plan,)  of  the  shaft. 

3.  A  more  extensive  system  of  dust-chambers  will  be  connected  with 
^e  furnace. 

Manipulation. — ^The  ore  is  mixed  with  the  necessary  amount  of  salt  on 
tbe  dry  kiln,  and  crushed  by  a  dry  crushing  battery  through  a  No.  40 
wire  screen.  A  conveyor  takes  the  pulp  to  a  revolving  screen,  to  keep 
out  coarse  particles,  which  may  be  caused  by  the  breaking  of  a  battery 
9ereen.  The  screened  pulp  is  then  taken  by  an  elevator  to  the  top  of  the 
fkimace  and  discharged  into  a  bin,  which  keeps  the  hopper  of  the  feeding 
machine  filled. 

The  fire  is  kept  in  all  the  fire-places  as  uniform  as  possible,  and  such 
»  degree  of  heat  is  maintained  that  the  roasted  ore  at  the  bottom  of  the 
■liaift  is  red-hot,  but  does  not  sinter  or  stick  together.  The  ore  is  dis- 
dharged  when  a  charge  of  1,000  pounds  to  a  ton  has  accumulated,  and 
cooled  in  the  usual  manner.  At  the  same  time,  roasted  ore  is  discharged 
through  the  door  N,  where  most  of  the  dust  settles,  which  is  roasted 
by  the  fire-place  L. 

Chemical  process  in  the  Stetefeldt  furnace. — Kiistel  describes  the  chem- 
ical proceedings  of  the  chloriuation  in  the  Stetefeldt  furnace  as  follows: 

^<At  the  first  glance,  it  would  seem  that,  considering  the  short  time  of 
fcwo  seconds,  in  which  the  falling  ore  is  exposed  to  the  fiame,  a  perfect 
oUoiination  could  not  take  place,  especially  if  compared  with  the  known 
flMSts  apparent  in  the  common  roasting  furnace— that  is,  that  sulphurous 
acid  is  first  formed  under  influence  of  a  dark-red  heat,  by  aid  of  the 
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oxygen  of  the  air,  ^hile  the  metal,  deprived  of  its  salphur,  becomes  an 
oxide.  The  oxygeu  of  the  air  and  of  the  oxide  act  on  the  sulphurous 
acid,  converting  it  into  sulphuric  acid,  which  again  combines  with  tbe 
metal  oxide  to  a  sulphate.  The  sulphate  reacts  now  on  the  salt,  setting 
the  chlorine  free,  and  the  formation  of  chlorides  begins. 

^<  This  reaction  and  transformation  requires  time,  which  is  not  offemi 
in  Stetefeldt's  furnace,  but  the  chlorination  is  effected  nevertheless,  aod 
very  perfectly,  with  less  salt  and  in  a  few  seconds.    Tbe  chemical  action 
in  Stetefeldt's  furnace  is  as  follows :  As  soon  as  the  ore  enters  the  fnr- 
nace  each  sulphurct  particle  ignites,  being  surrounded  by  a  glowing 
atmosphere,  evolving  at  the  same  time  sulphur,  which,  in  presence  of 
atmospheric  air  entering  undecomposed  through  the  grates,  is  converted 
into  sulphurous  acid,  and  the  metal  into  an  oxide.    In  contact  with  ore 
particles  and  oxygen  the  sulphurous  acid  becomes  sulphuric  acid.    This 
acid  does  not  combine  with  the  metal  oxide  to  a  sulphate,  as  is  the  case 
in  a  common  furnace ;  or  if  so,  only  to  an  insignificant  degree^  on  ac- 
count of  the  temperature,  which,  nearly  from  the  start,  is  too  high.  The 
sulphuric  acid,  therefore,  turns  its  force  directly  against  the  glowing 
salt  particles,  setting  free  the  chlorine.    All  these  reactions  are,  so  to 
say,  in  statu  nascentU    From  the  burning  fuel  steam  is  present  among 
the  gases,  giving  rise  to  the  formation  of  hydrochloric  acid.    This  hy- 
drochloric acid  not  only  originates  directly  by  decomposition  of  the  salt, 
but  also  from  the  chlorides  of  the  base  metals,  which  are  formed  in  the 
upper  part  of  the  furnace,  and  again  decomposed  to  bxides  and  hydro- 
chloric acid  in  passing  through  the  hot  flame.    The  whole  space  of 
the  furnace  is  then  filled  with  glowing  gases  of  chlorine,  hydrochloric 
acid,  sulphuric  acid,  sulphurous  acid,  oxygen,  steam  and  volatile  ha^ 
metal  chlorides ;  all  of  them  acting  on  the  sulphurets  and  oxides  with 
great  energy.    The  chlorine  decomposes  the  sulphurets  directly,  fonn- 
ing  chloride  of  metal  and  chloride  of  sulphur.    It  decomposes  and  com- 
bines also  with  oxides  and  sulphates.    The  hydrochloric  acid  does  the 
same.    The  sulphuric  acid  decomposes  the  salt  and  oxidizes  the  sulpha- 
rets,  while  the  oxygen  creates  sulphurous  and  sulphuric  acid  and  oxides. 
The  red-hot  ore  faUs  down,  and,  accumulating,  continues  evolving  gases 
of  chlorine,  &c. 

^<  Considering  now  a  minute  particle  of  ore  (for  only  as  such,  not  as  a 
mass,  can  the  ore  be  considered  in  falling)  in  a  red-hot  state  being  at- 
tack(Hl  contemporaneously  by  all  those  gases  which  have  free  access 
from  all  sides :  the  principle  of  the  Stetefeldt  fiimace  is,  that  the 
chloridiziug  result  must  be  efi;ected  before  the  particle  reaches  the  floor. 
The  dust  which  passes  the  flame  of  the  small  fire-place  is  even  in  a 
better  condition  for  chlorination,  being  surrounded  and  acted  upon 
longer  by  all  the  chloridizing  gases  which  are  formed  in  the  main 
shaft." 

Practical  results  of  the  Stetefeldt  furnace  in  chlorinaUon, — ^A  great  num- 
ber of  tests  were  made  during  the  first  weeks  of  running  the  furnace  at 
Beno.  Between  88  and  92j^  per  cent,  of  the  silver  contained  in  the  ore 
was  found  to  be  chJoridized,  all  of  which  is  easily  extracted  in  amalga- 
mation. The  roasted  dust  discharged  through  tjie  door  N  is  generally 
one  per  cent,  better  chloridized  than  the  ore  discharged  from  tbe  main 
shaft.  With  an  improved  system  of  firing,  the  chlorination  shonM 
never  be  less  than  90,  and  we  have  no  doubt  that  much  higher  flgore^ 
will  be  obtained.  Only  very  skilled  roasters  achieve  such  results  in 
the  reverberatory  furnace.  With  ordinary  care,  a  charge  cannot  he 
burned  in  the  Stetefeldt  furnace,  and  the  roasted  palp  is  in  a  spl^did 
condition  for  barrel  amalgamation,  as  it  contains  no  lamps  or  aintend 
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matter.  Ores  of  the  most  yarioas  characters  have  been  roasted  with 
equal  success.  Even  ore  containing  nothing  but  silver-bearing  galena 
was  treated  without  any  difficulty.  In  this  respect  the  furnace  is  admir- 
ably adapted  to  roast  ores  with  large  amounts  of  antimonial  and  lead- 
bearing  minerals. 

Amount  of  salt — ^In  reverberatory  furnaces  ten  x)er  cent,  of  salt  is  gen- 
erally used.  This  amount  may  be  safely  reduced  to  six  per  cent,  for 
very  rich  ores,  and  to  three  and  four  per  cent,  for  low  grade  ores,  in  the 
Stetefeldt  furnace.  !No  experiments  have  as  yet  been  made  to  deter- 
mine if  this  percentage  can  be  reduced  still  more.  The  difference  in 
the  percentage  necessary  is  explained  by  the  fact  that  in  the  Stete- 
feldt furnace  all  the  salt  is  decomposed  and  utilized,  while  in  the  rever- 
beratoi;y  furnaee  a  large  percentage  remains  in  lumps  and  entirely  un- 
changed. 

Fuel. — ^The  amount  of  fuel  necessary  to  heat  the  shaft  depends  very 
much  upon  the  character  of  the  ore.  The  more  sulphurets  an  ore  con- 
tains the  less  fuel  is  required  to  roast  it.  The  tiimace  in  Beno  uses 
on  an  average  about  two  cords  in  twenty-four  hours.  With  this  amount 
between  12  and  15  tons  of  ore  are  roasted  daily,  which  is  as  much  as  the 
battery  crushes.  But  the  same  fuel  would  just  as  well  roast  20  tons 
of  mainly  sulphuret  ores,  which  increase  the  heat  in  the  shaft  when  in- 
troduced in  larger  quantities.  How  many  bushels  of  charcoal  a  fur- 
nace with  gas  generators  would  require  we  are  not  able  to  estimate  reli- 
ably at  present ;  but  for  most  localities  in  Nevada  charcoal  will  be  as 
cheap  if  not  cheaper  than  wood. 

Labor. — At  the  mill  in  Eeno  eight  men  are  employed  to  run  the  fur- 
nace. Of  these  three  are  firemen,  three  discharge  and  cool  the  roasted 
ore,  and  two  watch  the  feeding  and  elevating  machinery.  If  gas  gener- 
ation with  charcoal  is  used,  the  labor  of  three  men  can  be  saved,  and 
the  two  men  who  watch  the  feeding  machinery  can  very  well  charge  the 
generator  shafts.  In  this  way  only  five  men  will  be  required  to  run  the 
furnace.  Taking  these  facts  in  consideration,  it  is  easy  to  estimate  how 
much  the  Stetefeldt  furnace  cheapens  the  expense  of  roasting.  In  a 
mill  of  20  tons  capacity,  in  twenty -four  hours,  at  least  ten  reverberatory 
furnaces  would  be  required.  The  labor  needed  in  twenty -four  hours  is, 
2  carmen,  2  pulp-coolers,  2  oremen,  30  roasters ;  total,  36  men ;  fuel,  at 
least  10  cords  of  wood  in  twenty-four  hours ;  salt,  10  per  cent,  or  4,000 
])ounds.  In  the  Stetefeldt  furnace  these  20  tons  are  roasted  with  8  men, 
(or  5  men  if  charcoal  is  used  as  fuel,)  2  cords  of  wood,  and  2,000 
pounds  of  salt;  saving  by  use  of  Stetefeldt  furnace,  every  twenty-four 
hours,  28  men,  (now,  and  31  men  with  charcoal  furnaces,)  8  cords  of 
wood,  2,000  pounds  of  salt.  Besides  this,  the  original  cost  of  the 
Stetefeldt  furnace  is  less  than  that  of  a  corresponding  number  in  capa- 
city of  reverberatory  furnaces.  It  requires  less  repairing  and  does  bet- 
ter work.  I  may  mention,  furthermore,  an  experiment  made  in  Beno 
to  try  the  capacity  of  the  furnace.  One  ton  of  pulp  was  accumulated 
and  put  through  the  furnace  in  thirty  minutes,  indicating  the  furnace 
to  have  a  capacity  of  48  tons  in  twenty-four  hours.  Ninety-one  per  cent, 
of  the  routed  ore  was  found  to  be  chloridized. 
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CHAPTEE  LXXXE§L 

ELECTRICITY  APPLIED   TO  METALLURGY. 

The  following  article  from  the  San  Francisco  Mining  and  Scientifie 
PresH  of  May  22, 1869,  gives  an  account  of  various  8o-calle<l  electric,  or 
electro-magnetic  processes  for  the  reduction  of  ores.  On  the  practica- 
bility of  such  methods  I  must  decline  to  express  an  opinion.  As  I  have 
already  hinted  in  speaking  of  the  supposed  effects  of  electricity  in  ore 
deposits,*  there  is  no  particular  distinction  between  electrical  reactioDR, 
in  which  a  metal  is  reduci'd,  at  the  cost  of  a  chemical  decompositioii 
and  so-called  ordinary  chemical  precipitates.  The  precipitation  of  coj)- 
per  from  solution  by  means  of  metallic  iron  and  its  galvanic  deposition 
in  electroi)lating,  aref  both  according  to  chemical  equivalents.  Indeed, 
electrical  decompositions  have  given  the  foundation  for  the  modem  sys- 
tem of  chemical  equivalents.  A  good  many  so-called  galvanic  or  elei*- 
tric  metallurgical  effects,  such  as  the  reactions  of  sodium  amalgam,  of 
magistral  in  the  patio,  and  of  vitriol  and  salt  in  the  pan  amalgamation, 
might  as  well  be  called  chemical.  The  use  of  the  more  obscure  name 
only  misleads  the  practical  operator,  who,  believing  in  some  myaterions 
catalytic  influence,  does  not  employ  sufficient  quantities  of  his  reagenU 
and  obtains,  in  consequence,  imperfect  results.  The  convertibility  of 
chemical  activity  into  galvanic  currents  does  not,  it  seems  to  me,  ^er 
any  theoretical  gain  in  economy.  The  consumption  of  chemicals  is  still 
necessary.  But  the  case  is  different  when  magneto-electric  maebinen 
are  used.  These  promise  at  least  a  conversion  of  mechanical  force  into 
chemical  activity,  and  the  question  whether  this  conversion  would  be 
practically  profitable  is  well  worthy  of  consideration.  Mechanical  force 
can  be  gained  in  so  many  ways,  and  applied  to  so  many  other  purposes, 
that  it^  auxiliary  use  in  this  respect  might  become,  under  some  circum- 
stances, a  great  economy.  I  am  not  very  sanguine  as  to  its  present  ap- 
plication ;  but  the  idea  deserves  mention,  if  only  as  a  new  and  ingenious 
deduction  from  the  modern  theory- of  the  correlations  of  force.  The  fol- 
lowing is  the  article  referred  to : 

"The  working  of  ores  of  silver  and  other  metals  by  the  aid  of  elec- 
tricity was  probably  first  proposed  by  Professor  Bequerel,  who  devot»d 
a  number  of  years  to  experimenting  on  the  subject,  without  attainiDg, 
however,  any  really  i)ractical  results,  so  far  as  concerned  economy.  Ac- 
cording to  his  plan  the  ores  were  first  subjected  to  roasting,  in  order  to 
convert  the  metals  to  be  extract<*d — which  were  mostly  in  the  state  of 
sulphurets — ^into  chlorides  and  sulphates.  These  products  were  then 
dissolved,  the  former  in  a  solution  of  chloride  of  sodium,  and  the  latter 
in  water,  whereupon  the  liquids  thus  obtained  were  respectively  pliM^ed 
in  vessels  containing  plates  of  copper,  tinned  iron,  or  prepared  carbcm, 
which  served  as  negative  electrodes,  and  porous  cups  flUed  with  a  soln- 
tion  of  chloride  of  sodium,  and  containing  the  positive  metal,  consisting 
of  pieces  of  either  zinc,  iron,  or  lead  were  introduced  to  complete  the 
voltaic  combination.  To  establish  the  electric  circuit  the  negative  elec- 
trode of  one  apparatus  was  then,  by  means  of  a  wire  or  otherwise, 
brought  in  mettillic  contact  with  the  positive  electrode  of  the  other,  &c 
and  upon  the  last  connection  being  made  the  reduction  of  the  metds 
held  in  solution  ensued.  This  process,  which  was  especially  intended 
for  the  beneficiating  of  silver  ore,  was  finally  abandoned  because  the 
percentage  of  metal  obtained  from  the  ore  was  far  less  than  that  yielded 
— — * 

*  Part  m,  Chap.  LXa  of  this  roport. 
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by  the  Freiberg  process  of  amalgamatiou,  with  which  it  also  corapaoed 
unfavorably  regarding  expense. 

''  This  whole  subject  assumed  a  new  phase  when,  about  ten  years  ago, 
the  first  attempts  were  made  in  this  country  to  apply  the  electric  current 
directly  to  the  ore  without  previous  roasting.  These  attempts  were 
probably  suggested  by  the  property  possessed  by  metallic  sulphurets  of 
conducting  electricity.  If  in  a  solution  of  chloride  of  sodium  sulphu- 
rets of  silver  are  brought  in  contact  with  the  positive  electrode  of  a  gal- 
vanic battery,  they  are  decomposed,  chloride  of  silver  is  formed  and  dis- 
solved, and  from  it  metallic  silver  is  thrown  down  upon  the  negative 
electrode.  This  process  is  materially  aided  by  the  presence  of  chloride 
of  copper,  produced  either  by  the  mutual  decomposition  of  sulphate  of 
copper  and  chloride  of  sodium,  or  by  the  electrolytic  action  between  a 
solution  of  chloride  of  sodium  and  a  positive  electrode  of  copper. 

^'  It  seems  Mr.  John  Scott,  of  San  Francisco,  was  the  first  who  under- 
took a  series  of  trials  to  test  the  practicability  of  subjecting  silver  ores, 
plunged  in  a  solution  of  chloride  of  sodium  and  salts  of  copper,  to  the 
action  of  voltaic  electricity.  Others,  moro  or  less  conscious  of  the 
object  and  the  scientific  principles  involved,  stepped  from  time  to  time  in 
his  wake,  failed,  and  returned  to  their  legitimate  callings,  until  several 
months  ago  public  attention  was  anew,  and  in  a  higher  degree  than  ever 
before,  drawn  to  the  subject  by  an  exhibition  of  experiments  on  an  ex- 
tensive scale  by  Messrs.  A.  L.  Nolf  and  F.  L.  A.  Pioche.  Their  process, 
as  publicly  shown,  is  substantially  as  follows :  They  immerse  the  ore, 
finely  pulverized,  in  a  solution  of  chloride  of  sodium  and  sulphate  of 
copper  contained  in  a  wooden  vat,  the  inner  sides  of  which  are,  to  within 
six  or  eight  inches  from  the  bottom,  lined  with  sheet  copper.  In  the 
center  of  the  vat  is  an  upright  shaft,  to  which  arms  or  stirrers  are  at- 
tached, which  are  also  covered  with  sheet  copper,  and  extend  downward 
far  enough  to  be  in  contact  with  a  layer  of  quicksilver  resting  on  the 
bottom.  This  quicksilver,  and  through  it  the  arms  or  stirrers,  are  con- 
nected with  the  negative  pole  of  a  powerful  galvanic  battery,  while  the 
copper  lining  of  the  vat  is  connected  with  the  iK)sitive  pole.  To  allow 
the  introduction  of  steam,  the  vat  is  pro\ided  with  a  well-fitting  cover. 
During  the  operation  the  shaft  is  revolved  by  power  derived  from  a 
small  steam-engine,  and  thus  the  ore  pulp  is  kept  in  agitation,  so  that 
the  particles  of  sulpliurets  contained  therein  may  successively  be  thrown 
in  contact  with  the  iwsitive  electrode,  in  order  to  become  deeoniposed. 

"  Now  it  must  be  l)orue  in  mind  that  in  the  application  of  electricity 
to  the  treatment  of  ores  containing  sulphumts,  and  such  other  metal- 
liferous niinenils  as  must  bo  decomposed  before  their  constituent  ele- 
ments can  combine  to  salts  capable  of  forming  electrolytes,  from  which 
metals  may  be  reduced,  it  is  a  necessary  condition  for  the  success  of  the 
oi>eration  that  each  paiticle  of  such  minerals  be  not  only  brought  in 
contact  with  the  positive  electrode,  but  also  kept  in  contact  with  the 
same  until  it  is  decom|K)sed. 

"This  condition,  it  is  evident,  cannot  be  complied  with  by  a  mere  agi- 
tation of  the  ore  pulp  between  electrodes  placed  vertically,  or  otherwise 
so  arranged  that  a  contact  between  each  particle  of  sulphuret  and  the 
positive  pole-plate  is  in  great  measure  but  a  matter  of  chance,  and  gen- 
ei*ally  of  but  momentary  duration ;  unless  the  opei*ation  be  continued 
for  an  indefinite  length  of  time— or,  indeed,  the  chemical  ingredients 
added  to  the  ore  pul]>  be  of  such  kind  and  quantity  that  the  intended 
result  would  almost  as  well  be  reached  without  the  application  of  elec- 
tricity. 

*^An  invention  by  Dr.  A.  F.  W.  Partz,  of  Oakland,  for  which  a  United 
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States  pateut  has  lately  been  granted,  is  intended  to  meet  the  require 
nieut  above  referred  to,  and  thereby  render  practicable  a  new  metallor 
gical  process  which  may  yet  be  destined  to  play  a  conspicuons  part  Id 
our  mining  industry.  The  apparatus  which  he  employs  may  be  briefly 
described  as  follows: 

'^A  cylindrical  wooden  vessel,  about  G  feet  long  and  4  feet  in  diameter,  a 
segment  of  which,  amounting  to  nearly  one-third  of  its  periphery,  is  miss- 
ing, is  horizontally  so  suspended  on  two  gudgeons  fastened  to  its  sides  in 
the  line  of  its  axis  that  the  opening  left  by  the  missing  segment  is  on  to]K 
This  opening  is  provided  with  lids  which  are  closed  during  the  operation. 
Lengthwise  through  one  of  the  gudgeons  is  bored  a  hole,  just  wide 
enough  to  allow  a  steam  pipe,  which  in  the  vessel  is  bent  downward,  to 
pass  through  it  and  remain  in  place  when  the  gudgeon  is  turned.  The 
bearings  in  which  the  gudgeons  rest  are  supported  by  pieces  of  timber, 
between  which  thick  plates  of  glass  are  inserted,  to  prevent  loss  of  elec- 
tricity by  "leakage.''  ^he  inner  periphery  of  the  vessel  is,  up  totlie 
height  of  its  axis,  lined  with  a  sheet  of  copper,  which  forms  the  i)08itive 
electrode,  and  is,  by  means  of  wire  which  passes  through  the  side  of  the 
vessel,  brought  in  metallic  connection  with  one  of  the  gudgeons.  Eight 
or  ten  inches  from  the  i)eriphery,  below  the  axis  of  the  vessel  and  par- 
allel with  the  same,  a  number  of  tubes  of  brass  or  copi>er  about  two 
inches  in  diameter  are  placed  in  a  segmental  row  a  few  inches  from  each 
other,  resting  at  one  end  of  the  vessel  upon  a  wooden,  and  at  the  other 
upon  a  metallic  support.  These  tubes  constitute  the  negative  electrode, 
and  are,  by  means  of  a  wire  attache<l  to  the  metallic  supix)rt,  and  which 
passes  through  the  side  of  the  vessel,  brought  iu  metallic  connectioQ 
with  the  other  gudgeon.  Upon  either  gudgeon  rests  the  end  of  a  flat 
spring,  and  to  these  springs  the  respective  ix)les-wire  of  a  galvanic  IkU- 
tery,  or  some  other  geuerator  of  dynamic  electricity,  arc  fastened. 

'^  Having  thus  given  an  outline  of  the  principal  features  of  the  appa- 
ratus, we  will  proceed  to  give  a  brief  description  of  the  manner  in  which 
argentiferous  ores  are  worked  by  its  means. 

"The  cylindrical  vessel  is,  to  about  one-third  of  its  capacity,  filled  with 
a  solution  of  chloride  of  sodium,  to  which  pulverized  ore  is  addc^i  until 
the  mass  forms  an  easily-liowiug  pulp.  By  i)ower  applied  to  a  crank 
fastened  vertically  upon  one  of  the  gudgeons,  the  vessel  is  put  in  a  slow 
swinging  motion,  the  crank  alternately  deflecting  from  40  to  50  degrees 
either  way  from  its  vertical  position.  This  motion  is  intended  to  pre- 
vent the  earthy  portion  of  the  ore  from  settling,  and  at  the  same  time 
to  facilitate  the  sinking  of  all  heavier  particles,  (sulphurets,  &C.,)  and 
their  concentration  upon  the  positive  iK)le-plate,  where  they  collect  in  a 
layer,  which  is  kept  agitated  just  enough  to  insure  the  constant  fonning 
of  new  points  of  contact  with  the  iK)le-plate.  The  electric  connecticm 
being  made  as  above  stcated,  and  steam  l)eing  turned  on,  a  vigoTOOs 
electrolytic  action  ensues.  Water  and  chloride  of  sodiam  are  deoom- 
posed,  oxygen  and  chlorine  arc  disengaged  at  the  iK)6itive  electrode,  and 
ready  to  enter  into  the  new  combinations  they  eiiect,  under  the  influ- 
ence of  the  electro-current,  the  decomposition  of  the  sulphiirets  and 
other  metalliferous  compounds  resting  u]K)n  the  i)ositivo  pole-plate, 
while  they  also  attack  the  plate  itself,  forming  with  the  material  thereof 
oxychloride  of  copper,  which  in  turn  aids  in  the  formation  of  chloride 
of  silver.  The  latter  dissolves  in  the  solution  of  chloride  of  sodinm 
present,  and  fi*om  it  meUiUic  silver  is  reduced  and  deiKwited  uiM>n  the 
tubes  constituting  the  negative  electrode.  As  the  silver  thus  reduced 
is  apt  to  be  in  a  loose,  flocculeut,  or  spongy  state,  the  tabes  most  be 
amalgamated  with  mercury  to  better  insure  its  adhesion  and  ooUeclioo, 
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and  the  amalgamation  must  from  time  to  time  be  renewed,  which  may 
be  accomplished  by  merely  dropping  some  mercury  into  the  vessel ;  be- 
cause on  coming  in  contact  with  the  positive  pole-plate  the  mercury  is 
dissolved,  whereupon  it  is  reduced  again  to  its  metallic  state,  and  depos- 
ited together  with  the  silver.  The  form  of  tubes  was  chosen  for  the 
negative  electrode  on  account  of  the  large  surface  which  they  afford,  and 
the  focility  with  which  they  are  removed  and  stripped  of  the  adhering 
amalgam.  If,  under  circumstances,  it  should,  however,  be  deemed  prefer- 
able to  employ  a  layer  of  quicksilver  in  their  stead,  the  same  may  be 
placed  in  a  flat  vessel,  the  negative  pole-wire  dipped  into  it,  and  the 
vessel  suspended  in  the  liquid.  An  addition,  of  sulphate  of  copper  to 
the  ore  pulp  quickens  the  operation,  but  is  not  essential  for  its  success. 
The  positive  pole-plate  being  dissolved  in  proportion  nearly  equivalent 
to  the  silver  reduced  {i.  e.  alx)ut  32,108)  must,  from  time  to  time,  be  re- 
stored. To  this  end  the  remaining  portion  of  the  plate  need  not  be  re- 
moved, it  bein^  necessary  only  to  cover  the  spots  where  the  metal  has  dis- 
api)eai^  with  patches  of  copper  fastened  to  the  vessel  with  copper  nails. 

^*  The  above-described  apparatus  is  also  to  be  employed  for  the  extrac- 
tion of  gold  from  auriferous  pyrites ;  but  if  so  employed,  a  positive  elec- 
trode of  iron  or  carbon  (slabs  of  Bunsen  coke  or  of  graphite)  is  substi- 
tuted for  that  of  copx>er.  The  same  change  becomes  necessary  in  the 
treatment  of  sulphurets  and  other  ores  of  copper,  in  which  also  solid 
rods  of  copper  in  place  of  tubes  are  used  as  negative  electrodes.  Ac- 
cording to  the  character  of  the  ores,  an  alkaline  sulphate  or  nitrate,  or 
sulphate  of  iron,  may  sometimes  advantageously  be  substituted  lor  chlo« 
ride  of  sodium,  or  used  in  connection  therewith. 

For  reasons  of  economy,  the  employment  of  galvanic  batteries  is  ad- 
missible only  in  the  working  of  ores  of  silver ;  for  other  ores,  magneto- 
electric  machines  must  be  used  in  their  stead,  so  that,  in  generating  the 
electric  forces  required,  carbon  may  be  consumed  in  place  of  zinc." 


APPENDIX. 

PRODUCTION  OP  QUICKSILVER. 

The  production  of  quicksilver  during  the  year  1869,  was  as  follow : 


Months. 


January. . . 
Febroaxy . 
March. ... 

April 

May 

June , 

July 

August  — 
September. 
October  ... 
November  . 
December 


New  AUnaden. 


Flasks. 
1,550 
1,600 
2,005 
1,500 
1,400 
1,203 
1,400 
1,340 
750 
950 
1,000 
2,200 


Total 


16,898 


New  Idria. 


Flasks, 

876 

329 

1,148 

1.137 

478 

1,296 

1,155 

650 

752 

701 

815 

978 


10, 315 


Redington.* 


Flasks. 


Other  mines.* 


Flasks. 


5,500 


1,000 


*  BetarnB  for  months  not  given.    Product  for  the  year  estimated. 
Grand  total :  33,713  flasks,  at  76i  pounds,  or  2,579,044  pounds. 

This  being  a  very  small  production  compared  with  the  ordinary  de- 
mand|  the  price  of  quicksilver  has  in  consequence  somewhat  advanced. 
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TABLE  OF  PRODUCTION  OF  THE  PRECIOUS  METALS  IN  AMERICA. 

[prepared  bt  c.  b.  dahlgrxn.] 

BoDioiL 

All  mines  of  Mexico— discovery  to  1868 '. $5,218,245,000 

All  mines  of  Peru,  (Cerro  Pasco  Potosi,)— 1545  to  1868 2,800,000,000 

All  mines  of  C^omia— 1849  to  1869 948,000,000 

All  mines  of  Nevada— 1859  to  1869 135,000,000 

Allmines  of  Montana,  Idaho— 1862 to  1869 96,000,000 

All  mines  of  Colorada,  Arizona,  New  Mexico— 1862  to  1869 82,000,000 

All  mines  of  Australia^  New  Zealand— to  1867 184,000,000 

9,455,245,000 


RECEIPTS  OF  TREASURE  AT  SAN  FRANCISCO. 

The  following  tables  comprise  the  receipts  of  coined  and  nnooined 
treasures  from  the  interior  and  coastwise,  through  Wells,  Fargo  &  Co. 
and  Pacific  Union  Express  Company,  daring  the  years  1867^  1868, 
and  1869.  The  Pacific  Union  Express  Company  went  oat  of  existence 
on  the  1st  of  December,  1869,  the  amonnts  for  October  and  November 
of  that  year  having  been  estimated. 


UETALLimGICAL  PBOCESaES. 
FBOH  THE  HOBTHEBN  M1HE8. 


1867. 

Uncoined. 

CoinBd. 

Total. 

♦3,077.269 
8,a6a.l55 
S.  719,436 
3,943,605 
3,581.435 
3,465.576 
3,701,611 
3,736,035 
3, 101,754 
3, 082,637 
3,968,410 
1,998,69S 

■      •439,264 
265,857 
281,876 
246,010 
250,354 
273,403 
291,524 
200, 890 
185,020 
307,219 
25:1,203 
343,202 

3,738,979 

3,945,925 
3,287,674 

3,221,682 
2,341,897 

37,678,627 

3,348,082 

40,927,309 

186& 

12,810.366 
2,1m,  449 
2,535,708 
it,  981, 914 
3, 159. 169 
3,679.619 
3,536, 163 
3,446,795 
3.676.580 
3.119,847 
3,956.825 
2,  ass,  667 

•336,441 
405, 178 
239,446 
564.432 
239.443 
226,045 
465.382 
304, 183 
416,763 
462,515 
417,848 
640,957 

•2,548,607 
2,559,627 
2,765,154 

3,905,864 

36,429,262 

4,726,633 

1869. 

•2,345,975 
2,441.174 
3,066,613 
2,681,403 
2.609,898 
2,755.117 
2.G63.085 
2,365.423 
8,456,003 
1,847,177 
3,384,910 
8,370,677 

•660,863 
770.602 
640,920 
628,891 
826,178 
.'>50,fl82 
539,467 
649,991 
7^,096 
730,115 
756,554 
700.  lai 

•3,006,86J 

3,103.552 
3,015.414 

39,905,449 

8,450,804 
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FBOM  THE  SOUTHERN  MINES. 


January... 
February . 

March 

April 

M!ay 

June 

July 

August 

September. 
October  . . . 
November . 
December  . 


Total 


January . . 
February . . 

March 

April , 

M!ay 

June 

July 

August  — 
September. 
October  . . . 
November  . 
December . 

Total.. 


January. . 
February. 

March 

April 

May 

Jime 

July 

August  — 
September , 
October  . . 
November  , 
December  . 

Total.. 


1867. 


1868. 


1869. 


Uncoined. 


1220,367 
203, 918 
203,250 
287,478 
290,543 
314, 402 
309,661 
262, 188 
237,027 
263,728 
254,921 
165,873 


3, 013, 356 


1233,284 
228,823 
230,392 
236,604 
283,307 
258,018 
253,369 
249,564 
247,279 
235,451 
219, 764 
212, 926 


2, 888, 781 


$175, 078 
203,349 
274,393 
262, 957 
235,109 
246,988 
279,857 
227,075 
192, 034 
201,825 
140, 737 
128,000 


2, 567, 402 


Coined. 


$166, 707 

57,452 

98,674 

123,275 

130,600 

114, 107 

87,910 

75,825 

104  969 

132,028 

184,837 

187, 721 


1, 464, 105 


$162,502 
139,833 
85,840 
140, 216 
125, 219 
156,297 
169,725 
117, 748 
138, 700 
173, 089 
206,739 
278,356 


1,894,264 


$302,257 
212,068 
383,363 
275,397 
333,051 
341,909 
312,280 
228,175 
198,796 
266,588 
197,906 
70,000 


3,121,790 


TotaL 


$387,074 
261,370 
301,924 
410,753 
421, 143 
428,509 
397.571 
338,013 
341,996 
396,757 
439,758 
353,594 


4,477,461 


$395, 7B6 
368,^ 
316,232 
376,^ 
406, 5» 
414,315 
423,094 
367,312 
385,979 
406,540 
426,503 
491,2^2 


4,783,045 


$477,335 
415,417 
657,736 
538,354 

568,160 
588,897 
592,137 
455,  S50 
.390,830 
468,413 
338,643 
198,000 


5, 689, 192 
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COASTWISE. 


January... 
February. . 

March 

April 

May 

Jane 

July 

August 

September 
October  . . 
November 
December. 


Total. 


Jannary . . . 
February.. 

March 

April 

May 

June 

Jnly 

August 

September. 
October  . . . 
November 
December . 


Total 


January . . . 
February . . 

March 

April 

May 

June 

July 

AU|]^18t 

September. 
October  . . 
November 
Decemberj. 


Total 


1867. 


1868. 


1869. 


Uncoined. 


1344,440 
128,799 
119,398 
344,075 
380,780 
366,265 
760,693 

1,006,186 
490,  a53 
744, 349 
536,548 
442,951 


5,665,337 


$191,000 
194,712 
193, 113 
248,986 
267,892 
400,799 
363,514 
414, 610 
385,038 
180,957 
636.774 
477, 719 


Coined. 


3,955,114 


$174,680 
96,032 
145, 262 
191, 243 
191, 702 
445, 956 
246, 237 
115, 851 
210, 398 
302,084 
350,333 
278,372 


2, 748, 150 


$15, 381 

10,884 

23,284 

7,450 

11,636 

8,976 

214, 744 

2,536 

5,556 

80,980 

100,520 

45,450 


527,397 


$121,050 

5,529 

99,448 

92,935 

159,350 

101,883 

27,968 

70,599 

56,494 

285,613 

265, 032 


1, 285, 901 


$140, 660 

152, 933 

208, 231 

79,959 

18, 050 

105, 100 

222, 563 

302,895 

109,088 

553,305 

44,637 

555,458 


2, 492, 879 


TotaL 


$359,821 
139, 683 
142,682 
351,525 
392, 416 
375,241 
975,437 

1,008,722 
496,409 
825,329 
637,068 
488,401 


6, 192, 734 


$191, 000 
315, 762 
198,642 
348,434 
360,827 
560,149 
465,397 
443, 578 
455,637 
237,451 
922,387 
742, 751 


5,241,015 


$315, 340 
248,965 
353,493 
271,202 
209,752 
551,056 
468,800 
418, 746 
319,486 
855,389 
394,970 
830,830 


5,241,029 


EECAPITULATION. 


Northern  mines 
Southern  mines 
Coastwise 

Total 


1867. 


$40,927,309 
4, 477, 461 
6, 192, 734 


51,597,504 


1868. 


$41,149,895 
4, 783, 045 
5,241,015 


51,173,955 


1869. 


$38, 356, 253 
5, 689, 192 
5,241.029 


49, 286, 474 
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EECEIPTS  OF  TREASURE,  ETC.,  AT  SAN  FRANCISCO.  CALIFORNIA,  FOR  TlIE 

YEAR  1869. 

[Compiled  from  the  San  Francisco  Commercial  Herald.] 

The  receipts  of  treasure  from  all  sources  (uncoined  and  coined)  through 
regular  public  channels,  during  the  past  twelve  months,  as  compaml 
with  the  same  period  in  1868,  have  been  as  follows : 

1868.  1860. 

From  California,  northern  mines $41, 149, 895  $38, 350, 253 

From  Califomia,i30uthern  mines 4, 783, 045  5, 689, 192 

From  coastwise  ports,  Oregon,  &c 6, 241, 015  5, 241,029 

Imports,  foreign,  British  Columbia,  &c 3, 336, 280  6, 023, 677 

Total ; 54,610,235        55,310.151 


INTEBIOB  BECEIPTS,  COINED  AND  UNCOINED. 

:867.  1868.  18G9. 

Uncoined $46. 257, 320      $43, 273, 157      $35, 221,  m 

Coined 5, 340, 184  7, 900, 798         14, 065,473 

Total 51, 597, 504        51, 173, 955        49, 286,474 

Interior  receipts,  imports  and  exports  for  the  years  1867, 18G8,  and  18G9: 

1867.  1868.  1869. 

Interior  receipts $51, 597, 504     $51, 173, 955      $49, 286, 474 

Imports,  foreign 3, 969, 322         3, 336, 289  6, 023, 077 

Total 55,566,826        54,510,235        55,310,151 

Exports 41,676,292        35,444,395        37,287.117 

Currency  movement 13. 890, 534        19, 065, 840        18, 023, 034 


The  hea\^'  falling  off  in  the  receipts  of  uncoined  bullion  at  this  place 
for  1869,  as  compared  with  those  of  former  years,  while  attributaUe  in 
part  to  the  diminished  production  of  the  mines  upon  the  coast,  is  mninly 
due  to  other  causes,  chief  among  which  is  the  very  considerable  ship- 
ments of  bullion  made  directly  East  by  railroad  from  Eastern  Nevada, 
Idaho,  Utah,  and  Montana,  and  which,  before  the  completion  of  that 
thoroughfare,  was  sent  to  this  place.  Latterly,  and  since  the  White  Pine 
mines  have  become  more  largely  productive,  about  one-half  their  pro- 
ceeds have  taken  that  direction,  much  of  it  having  been  transmitted  in 
the  first  instance  to  various  points  to  suit  the  convenience  of  parties 
residing  in  different  parts  of  the  country,  being  large  owners  in  those 
mines.  These  shipments  have  been  going  on  throughout  the  year; 
slightly  at  first,  but  more  fiilly  and  with  constant  acceleration  since  the 
opening  of  the  railroad.  What  little  bullion  has  been  produced  in  Utah 
has,  also,  no  doubt,  mostly  gone  in  that  direction.  The  diveraion  east 
of  the  product  of  the  Idaho  mines  has  not  been  large;  being  perhaps  a 
million  more  than  formerl^^  went  that  way ;  while  it  is  £Edr  to  presoine 
that  almost  the  entire  yield  of  Montana,  for  the  past  year  luis  been 
turned  into  eastern  channels.    During  the  year  a  good  deal  of  sUver 
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has  arrived  in  San  Francisco  in  the  lead  bars  sent  from  the  various 
smelting  districts,  none  of  which  has  been  included  in  the  figures  repre- 
senting the  gross  yearly  receipts  of  this  place.  The  value  of  the  precious 
metals  coming  here  in  this  shai>e  would  probably  aggregate  half  a  mill- 
ion of  dollars.  After  giving  these  causes  due  cr^it  for  their  agency 
in  diminishing  our  last  annual  receipt  of  bullion,  there  remains  a  balance 
of  deficit  which  can  only  be  accounted  for  by  an  admitted  decline  in  the 
product  of  our  mines ;  and  in  evidence  of  which  we  have  the  fact  of  a 
slight  falling  off  in  the  returns  from  Nevada,  and  the  probabilities  of  a 
similar  residt  in  Oregon,  Idaho,  and  Montana,  the  California  product 
varying  but  little  perhaps  from  that  of  the  preceding  year. 

In  view  of  the  foregoing  facts  it  will  be  seen  that  the  diminished  bull- 
ion yield  of  the  coast,  as  reported  for  the  past  year,  is  more  apparent 
than  real;  suggesting  the  probability  that  the  mining  interest  during 
this  period  has  been  fairly  prosperous. 

MINT  STATISTICS. 


18G7.  1868.  1869. 

$124, 000  $97, 000  $467, 000 

1, 022, 000  640, 000  185, 000 

978, 535  675, 000  743, 000 

1, 895, 000  710, 000  1, 679, 000 

2, 505, 000  714, 000  985, 000 

1, 420, 000  922, 000  1, 348, 000 

1, 152, 000  2, 355, 000  1, 040, 000 

O    QQA    AAA  1     AUK    AAA  ilQQ    PIAA 


The  coinage  at  the  branch  mint  for  the  year  1869  compares  with  that 
in  1866, 1867,  and  1868,  as  follows : 

1866.  1867.  1868.  1869. 

January $315, 000 

Februaiy 910, 50a 

March 1, 360, 000 

April 1,113,000 

May 2,165,000 

June 1,120,000 

July ..:  1,004,000       1,152,000       2,355,000       1,040,000 

August 1,758,000      2,380,000      1,465,000          689,500 

September 1,916,000      1,989,000      2,465,000      2,550,000 

October 2,312,000      2,361,000      2,415,000      1,669,300 

November 2,214,000      2,260,000      2,595,000      1,648,000 

December 1, 719, 000      1, 284, 000      2, 422, 000      1, 459,  750 

Total 17,915,500    19,370,535    17,365,000    14,363,550 


The  operations  of  the  branch  mint  have  been  restricted  by  reason  of 
diminished  deposits,  arising  from  correspondingly  diminished  receipts 
of  bullion  and  dust  from  interior  points.  The  coinage  for  1869  falls 
short  of  that  for  1868  by  $3,000,000,  and  that  of  1867  by  $5,000,000. 
This  deficit  is  by  no  means  owing  to  the  decreased  capacity  of  our  mines, 
but  is  more  directly  the  result  of  a  large  emigration  to  those  of  White 
Pine  and  other  districts,  and  to  the  increased  attention  paid  to  farming, 
which  has  engaged  many  hands  formerly  employed  in  getting  out  the 
precious  metals.  The  sad  calamity  which  ravaged  three  of  the  most 
)>roductive  mines  on  the  Comstock  lode  also  contributed  to  a  materially 
diminished  supply  of  bullion ;  besides  which  the  mint  was  idle  during 
a  portion  of  July  to  prepare  for  turning  it  over  to  the  new  appointees. 
There  is  good  ground  for  the  belief  that  the  bullion  supply  for  1870  will 
very  considerably  exceed  that  for  the  past  year. 
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£lgtimated  prodvcthn  of  gold  and  rilver  in  th»  J/nited  Statet  from  1849  te 
1868,  botk  tMshmve. 

[B7  E.  B.  Eiuorr,  Etq.,  Treuiny  Department,  WHtaioffton.] 


Aggiegat*. 

Anuoal  svera^. 

Gold. 

Silver. 

Gold  and 

silver. 

Gold. 

saver. 

■ilvM. 

194^'51,  (Syeara)... 
ie5a-'6B,(5yearB)... 

lB57-'58,  (9yeara)... 
1859-'63,(5years)^. 
1864-'68,(5yettr8)... 
184'J-'58,  {l'»yea^8).. 
1859-'6e,(10^eare).. 
a84e-'Ga,(20yeara}.. 

350!  8 
131.0 
a68.3 
a07.4 
576. 7 
475.7 
1.052.4 

maioiu. 

194.0 
350.8 
131.9 
28G.6 
276.7 
578.7 
563.3 
1,140.0 

MUlitnu. 
(31.3 
70.8 
66.9 
53.7 
41.6 
67.7 
47.6 
68.6 

jnUioM. 

MOIicu. 

131.1 

""$16.3 

69.3 

»3.6 

lae 
8.7' 

4.4 

57.3 

87.6 
87.6 

M.3 
57.11 

The  above  may  be  read  as  follows :  Dariog  the  Ave  years,  18C4-'68,  the 
aggregate  production  of  gold  was  approximately  $207,400,000 ;  of  silver, 
$69,300,000 ;  the  total  for  both  (gold  and  silver)  being  $270,700,000.  In 
the  same  period  the  annual  average  production  of  gold  was  approximntely 
$41,500,000  ;  of  sUver,  $13,800,000;  the  total  for  both  (gold  and  sUver) 
being  $55,300,000. 


Table  sJuncing  the  value  of  total  imports,  exports,  and  re-exports  of  *|wfa 
and  bullion  during  the  ten  years,  1860-'69. 

By  E.  B.  EixiOTT,  Esq.] 


During  fiscal  year  L'udc-d  Juno  30. 

the  United 

States. 

Esportfl  from 
the  Uuitcd 
Sutee. 

Re-exporti 
Iroin  tbcl'iii- 
ted  Stated. 

»8.6G0.135 
46,  33U,«11 
16,-115,0^ 

9,564, 106 
13,115,613 

9.610.073 
10,700,093 
3i.O70.4J.') 
14,188,368 
19,807.WC 

J56,946,S51 
23.799.871 
31,044,651 
65,993,562 

100,321,371 
64,61S,IS4 

eB,643,:n4 

54,976,196 
83,746.101 
49,916,966 

«9,599,» 

4.9a*,9;J 
3,0aM<8 
3,400,6H7 
5,69*,  KC 
10,038,1?: 
U.23S.iU 

170,561,396 

597,006, 127 

71.09T.4ff 
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2^h  of  ikt  «taf«  of  li«  laiefHl  moncjf  rtMerve  (rtquirtd  ty  teetioiu  31  anil  3Snf  the  national 
airrmeg  art)  of  (fte  yalional  Ainltinir  Auoaaiioni,  <u  aMintm  ijr  their  reporta  of  variona 
daitt  diring  iht  year  ended  Jane  30, 1869.  Froa  tiu  Annual  Beporle  of  the  Comptroller 
of  ths  Currency  for  Ike  yean  1868  and  1869. 


:By  E.  B.  Eluott, 

Esq.] 

Arnoant  re- 

Iteoia  of  reKTve. 

DW««. 

LopJ  tenders 

Bp«l*. 

•m™  p.  cent 

^"Sl"' 

June  13.  1881*.. . 

|tBS,«l,6M 

III 

HM,  188, 100 
US,  133,  «S 

».B7S,1BI 
BO,  OH  119 

»»,  755,921 

III 

»M.3TB,Wn 
63.503.730 

SU  190,  000 

r5,ni4,3sg 

Oa,l>6S,!(78 

si.Sii.im 

tx\.  134,  mo 

^WllWT 

Av™e«... 

108.298,  MO 

^.SU,63l 

17,  IB9,  SJB 

5S,ai0.390 

65,707,100         *J7,7«,983 

id  for  July  and  October,  ISOd,  Include  n 


[Bt  E.  B.  Elliott,  Esq.] 


Anthoritioa. 

Gold. 

Silver. 

Gold  and 
silver. 

Mr.Newinarch,(18«-'68,)  twenty  years,  old  Bonroes.. 

Million,. 
11,428.4 
1,777.7 

mniont. 

81,514.1 

lS-2.fi 

Million*. 
13,942.5 
1,960.2 

&11  sources  .. 

3,306.1       1,696.6 

4,902.7 

Dr.  Soetboer,  (1849-'G7,)  nineteen  years,  all  sonrcos  .. 
Prof.  Bl.ike.  (184!>-'C7,)  nineteen  years,  all  sources  ... 
Mr.  J.S.  Wilson,  (184»-'e7,)  niuetoen  years,  aU  sonrces. 

2,757.6 
2,4%.  1 

|98-.i.4 

8i:i.4 

971.0 

$3,6ia2 

3,571.0 
3,466.1 

In  the  above  table  the  valiies  are  given  in  mUIious  of  dollars,  so  tliat, 
for  example,  1,428.1  doootes  91,428,400,000. 


of  tie  production  of  precious  metals  in  the  United  States  daring 
the  nineteen  years,  1849  to  1867,  both  inclusive. 


Authoritioo. 

Ool<l. 

Silver. 

Gold  and 
sUver. 

Professor  W.  P.  Blake 

MilUoni. 

ft, 000.0 
1,015.0 

MilUone. 
(73.0 
100.0 

Millione. 
$1,073.0 
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Adding  to  the  mean  of  these  figures  my  estimates  for  1868  and  18G9, 
we  have  a  probable  production  of  gold  and  silver,  from  1849  to  1869, 
inclusive,  of  1,278  million  dollars,  or  an  average  of  a  little  less  than  sixty- 
one  millions  per  annum.  The  production  of  1869  was  not  far  from  this 
average.  R.  W.  R 


FINENESS  OF  QUARTZ  AND  PLACER  GOLD  IN  NEVADA  COUNTY, 

CALIFORNIA. 

After  sending  the  sheets  of  this  report  to  press,  I  became  possessed  of 
the  following  interesting  and  valuable  table  of  the  fineness  of  quartz  and 
placer  gold  at  numerous  localities  in  Nevada  County,  California.  It  was 
prepared  in  1867  for  the  report  of  Mr.  J.  Ross  Browne,  by  Mr.  J.  S.  HitteD, 
of  San  Francisco,  and  excluded  from  that  report  for  want  of  space.  A 
comparison  of  the  localities  on  the  same  water-courses,  and  of  the  gold 
of  the  placers  w^ith  that  of  the  lodes  which  were  probably  their  origiDal 
sources,  would  interestingly  illustrate  some  of  the  views  which  I  have 
expressed  in  Part  III  of  the  foregoing  report.  But  I  must  forego  sach 
a  discussion  of  these  observations  here,  and  content  myself  with  putting 
them  on  record : 


FINIINESS  OF  NEVADA  PLACER  GOLD. 


[The  figures  opposite  each  locality  show  the  fineness  of  the  gold  in  tlionsandtlis.] 


Alpha. 

American  Hill 

Arkansas  Cafion,  (near  Red  Dog). 

A>ru8h  Creek 

Bourbon  Hill 

Brandy  Flat 

Buckeye  Hill 

Brown's  Hill 

Booyer's  Ranch 

Blue  Flat 

Bourbon  Hill 

Bircbville 

Beckvillo 

Big  Deer  Creek 

Christmas  Hill 

Cement  HUl 

Chalk  Bluff 

Columbia  Hill 

Crumbeck  Ravine 

Cherokee 

Covote 

Coolie  Hill 

Colton  Hill,  (upper  strata)    

Colton  Hill,  (bed  rock  strata) 

Chrl.:tma8  Hill,  ( Bay  State  claim). 

Cedar  Ravine 

Canada  Hill 

Deer  Creek 

Diamond  Creek 

Eureka 

Eureka,  (other  claims) 

Eagle  Ravine 

FaU  Creek 

French  Garden 

French  Corral 

Fan  Creek 

GoldHiU 

Gopher  Hill 

Gn^zly  Cafion 


917-968 

905 

936 

958-961 

837-844 

870 

877 

906 

874 

885-925 

841 

942 

848 

845-850 

945 

840-852 

960-976 

922-961 

866 

910-920 

850-«60 

964 

964 

890 

980 

865 

545 

890-906 

949-955 

831-853 

825-835 

848 

880 

820 

840 

878 

965-970 

884-936 

810 


Gold  Flat 

Greenhorn 

Green  Mountain 

Gold  Flat  Ravine 

Hunt's  HUl 

Humbug 

Hitchcock  Ravine 

Hog  Ravine,  (near  Red  Dog) 

Je&rson  Flat 

Jefferson  HiU 

Jackass  Flat 

Jones's  Bar,  (South  Yuba) 

Kentucky  Flat ,.. 

Kanaka  Creek 

Kansas  HiU 

Little  York,  (blue  gravel) 

Little  York,  (red  gravel) 

Lost  Hill 

Liberty  HiU 

Lawson  Flat 

LoweUHiU 

Lost  Ravine 

Long  Hollow 

Little  Deer  Creek 

Manzanita  Hill 

Mud  Flat 

Mosquito  Creek 

Montezuma  HiU 

Miles's  Ravine 

Mount  Oro 

M^ers  Ravine 

Missouri  Bar,(on  the  South  Yuba) . 

Middle  Yuba 

Newtown 

Native  American  Ravine 

North  Wolf  Creek 

Nary  Red --....-. 

North  Yuba 

Omega • , 


815-830 

8^-870 
916 
aff 

9ia-830 

920^63 
825 
9ffi 
874 
911 
879 

874-878 
870 

975-880 
836 

893-810 
960 

885-890 

»$-9(« 
877 
904 

870-903 
834 

790-795 

82^^30 
8H 

790-^ 
865 
8BD 

m 

860-870 
883 

m 

w9 

916 

896 

960-966 
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iBilat 895-910 

a  HiU 875-890 

leHiU 841 

ntVaUey 898-904 

Tat 828 

an's  Creek 860-880 

8  HiU,  (near  Gold  HUl) ....  913-920 

Ravine 828-833 

ino  Point 850-890 

IT  HiU,  (blue  gravel) 922 

IT  Hill,  (rod  gravel) 960 

landReady 875-880 

snake 810 

IMountain 834-879 

>eek 840-879 

igtonHiU 920 

HiU 931 

Urock 870 

og 903-930 

>eek 791-810 

IphHat 920 

imau's  Creek 897-922 

Creek 900-910 

lan,  north 960 

jFlat 922-940 

HiU 840-865 


SelbyFlat 

Sweetland 

Snow  Point 

SaUors'  Flat 

Steep  Hollow 

South  Yuba 

Slate  Creek 

Timbuctoo 

Thomas's  Flat 

Virgin  Flat 

Wolf  Creek 1 

Washington 

Wood's  Ravine 

Woolsey's  Flat 

Washington 

Wallonpa 

WaUoupa  Ravine 

Woolf 's  Creek,  (n'r  Grass  VaUey). 

Wonlf  s  Creek,  (elsewhere) 

Wolf  Creek,  (at  Kansas  HiU)..., 

Wet  HUl 

Wilcox  Ravine,  (near  Red  Dog).. 

You  Bet,  (blue  gravel) 

You  Bet,  ^red  gravel) 

You  Bet  claim  ,..: 

Yankee  HUl 


840-845 
900-930 

870-875 

900-903 

870-875 

814 

940-950 

854 

886 

800 

870 

845 

910 

870-886 

888-910 

852 

845-855 

910 

820-845 

855-875 

944 

890-919 

907-984 

994 

917 
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iRauch 850-860 

iiver 803 

rankUn 808 

ridgo 820 

a  HiU 730 

und 846-856 

o 800 

a 852 

iSprinnj 810 

1  Kidgo 819 

iiU 850-875 

ear 840 

8 854 

815 

iMino 813-830 

827 

' 817 

uac 817  . 

ly 800 


Nevada 830-«59 

New  York  HiU 850-860 

North  Star 852 

Osborne  HiU 760-775 

Pacific 845 

Potosi 816-818 

Rattlesnake 800 

Rocky  Bar 853 

Shamrock 799 

Shanghao 860 

Sueath&Clay 823 

Union  HiU 822 

Union  Jack 811-823 

Upham 821 

Ural 802-807 

Wigham 806 

Wisconsin  HUl 850-860 

Wyoming 798-819 


n.  Ex.  Doc.  207- 
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INDEX  OF  MINES  REFERRED  TO  IN  THIS  REPORT. 


A. 

Page. 

Abercom,  White  Pine  County,  Nevada 152 

Accident^, Me«illa  County,]Srew  Mexico 398 

Addington,  White  Pine  County,  Nevada 149 

Adelia,  Mesilla  County,Now  Mexico 412 

Adriatic,  MesUla  County,  New  Mexico 397 

^tna, Mesilla  County,Now  Mexico 398 

Alaska,  Sierra  County,  California 63 

Albemarle,  White  Pine  County,  Nevada 152 

Alexandrine,  White  Pino  County,  Nevada 166 

Allison,  Owyhee  County,  Idaho 237,245,246 

Allison  Ranch,  Nevada  County,  California 46, 670 

Alio.  K.,  Mesilla  County, New  Mexico 398 

Almira,  Humboldt  County,  Ncvtwla 192 

Alpha,  Humboldt  County,  Nevada 191 

Alpha,  Storey  County,  Nevada 92 

Alta,  Jefferson  Countv,  Montana 302 

Alturas,  White  Pine  County,  Nevada 149,170 

Alvira,  Nye  County,  Nevada 143 

Amador,  Amador  County,  California 32, 33 

Amador,  White  Pine  County;  Nevada 149 

Amazon,  Nye  County,  Nevada 141 

American,  Alpine  County,  California 81 

American,  Nevada  County,  California 58 

Anifriean,  Placer  County,  California 42 

Anderson  and  Wiuterburn,  Mesilla  County,  New  Mexico 398 

Andes,  White  Pine  County,  Nevada 149 

Angel,  White  Pine  County,  Nevada 167 

Aug(?rs,  Calaveras  County,  California 29 

Angostura,  White  Pine  County,  Nevada 149 

Anita,  White  Pine  County,  Nevada 167 

A  No.  1,  Mesilla  County,  New  Mexico 398 

Apache,  Mesilla  County,  New  Mexico 398 

Apollo,  Lander  County,  Nevada 130 

Arco  Iris,  White  Pine  County,  Nevada 170 

Argenta,  Elko  County,  Nevada 186 

Argenta,  Lander  County,  Nevada 135 

Argyle,  White  Pine  County,  Nevada * 135 

Ariel,  Sierra  County,  Calilbrnia 60 

Arizona,  Beaver  Head  County,  Montana 311 

Arizona,  Humboldt  County,  Nevada -. 187 

Arizona,  Mesilla  County,  N^ew  Mexico 400 

Arizona  South,  (extension,)  Humboldt  County,  Nevada 187 

Arlington,  Lincoln  County,  Nevada 201 

Armadillo,  White  Pine  County,  Nevada 171 

Arrah-na-Pogue,  Nye  County,  Nevada 142 

Asiatic,  Mesilla  County,  New  Mexico 398 

Astor,  Clear  Creek  County,  Colorado 374 

Astor,  Owyhee  County,  Idaho , 245 

Atchison  &  Davis,  White  Pine  County,  Nevada 166 

Atlantic  Cable,  Deer  Lmlgo  County,  Montana 278 

Alt^ntic  Cable,  White  Pine  County,  Nevada 178 

Atlantic,  Carter  County,  Wyoming 329, 334 

Atlantic,  Mesilla  County,  New  Mexico 397, 400 

Anbum,  White  Pine  County,  Nevada 152 

Aurora,  (consolidated,)  White  Pine  County,  Nevada 149, 151, 185 

Aurora  No.  1,  White  Pine  County,  Nevada 13,' 

Aurora  South,  White  Pino  County,  Nevada 149, 151, 185 

Austin  City,  Carter  County,  Wyoming 329,331,332 
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Australia,  Mesilla  County,  New  Mexico 398 

Autumn,  White  Pine  County,  Nevada 149 

Aztec,  Mesilla  County,  New  Mexico i^X) 

Aztec,  Taos  County,  New  Mexico 3© 

Azuc,  Mesilla  County,  New  Mexico 3W 

B. 

Bagley,  Lander  County,  Nevada 135 

Baker,  Clear  Creek  County,  Colorado 370, 374 

Baker  Metallurgical,  White  Pine  County,  Nevada 149 

Bank  of  California,  Lincoln  County,  Nevada 201 

Barnaba,  Carter  County,  Wyoming .'^29,333 

Barney  &  Co.,  Calaveras  County,  California 29 

Bates  and  Hunter,  Gilpin  County,  Colorado 352, 333 

Baxter,  0\vyhee  County,  Idaho 242,244,245,246 

Bear  Creek,  Mesilla  County,  New  Mexico 397, 39? 

Belcher,  Storey  County,  Nevada 93 

Belisarius,  White  Pino  County,  Nevada 1G9 

Bellerophon,  Mesilla  County,  New  Mexico • 398 

Belmont,  Clear  Creek  County,  Colorado 369 

Belmont,  Inyo  County,  California 19, 20,22 

Belvidere,  Lincoln  County,  Nevada 201 

Ben  Franklin,  Nevada  County,  California 52,53 

Bennet  Line,  Carter  County,  Wyoming 329.335 

Bentonville,  Nye  County,  Nevada 142 

Berkshire,  Nye  County,  Nevada 141 

Best  &  Belcher,  Storey  County,  Nevada 90 

Be«t  Chance,  Wliit«  Pine  County,  Nevada 135 

Betsey,  Nevada  County,  California Si 

Big  Bug,  Yavapai  County,  Ariz(ma 321 

Biggs,  White  Pine  County,  Nevada 167 

Big  Jacko,  Taos  County,  is'^ew  Mexico :te7 

Big  Hole,  Beaver  Head  County,  Montana •. 3U 

Billy's,  Placer  County,  California 41 

Black,  Lander  County,  Neviula 13U 

Black,  Madison  County,  Montana 303 

Black  Cloud,  White  Pine  County,  Nevada 166 

Black  Diamond,  White  Pine  County,  Nevada 166 

Black  Eagle,  White  Pine  County,  Nevada 167 

Black  Ilawk,  Beaver  Head  County,  Montana 311 

Black  Hornet,  W^hite  Pino  County,  Nevada 153 

Black  Prince,  Lander  County,  NeVada 133 

Plack  Prince,  White  Pine  County,  Nevada ITS 

Black  Warrior,  White  Pine  County,  Nevada 178 

Blair  &  Banner  State,  White  Pine  County,  Nevada 152 

Blanchard,  Mesilla  Connty,  New  Mexico 399 

Blue,  Lander  County,  \evada 130 

Blue  lk«ll,  Lincoln  Con uty ,  Nevada 201 

Blue  Gravel,  Yuba  (\>unty ,  Califoraia 69 

Blue  Eagle,  White  Pino  County,  Nevada 17d 

Blue  Jacket,  Lander  County,  Nevada 135 

Blue  Jay,  Nye  County,  Nevada 141 

Blue  Jay,  White  Pine  County,  Nevada 17ri 

Blue  Wing,  Beaver  Head  County,  Montana 311 

Bol)  Allen,  White  Pine  Count5%  Nevada 168 

Bobtail,  Mesilla  County,  New  Mexico 398 

Bo])tail,  Gilpin  County,  Colorado 352,354 

Boca  Seva,  Mesilla  Connty,  New  Mexico 398 

Bon  Accord,  Plumas  County,  California 78 

Bonner,  Lander  County,  Neva<la 130 

Boomerang,  Meaglier  County,  Montana 299 

Boomerang,  Mesilla  County,  New  Mexico 398 

Borealis,  White  Pine  County,  Nevada 170 

Boston,  Placer  Connty,  California 41 

Bounding  Billow,  White  Pine  County,  Nevada * IJJII  168 

Bourbon,  White  Pine  County, Nevada *I  153 

Bowers,  White  Pine  Connty,  Nevada II. Ill  176 

Boxwood  Tunnel,  White  Pine  County,  Nevada IIIIII  171 

Brehm,  Placer  Mountains,  New  Mexico IIIIIII  406 
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Brian  Bohrome,  Lincoln  Coanty,  Nevada 201 

Brick  Pomeroy,  Nyo  County,  Nevada • 142 

Briggs,  Gilpin  County,  Colorado 353 

Briggs,  Sierra  County,  CaUfomia 62 

Brignt,  White  Pine  County,  Nevada 170 

Broadside,  Mesilla  County,  New  Mexico 398 

Bromide  Tunnel,  White  Pine  County,  Nevada 153, 169 

Brown,  Clear  Creek  County,  Colorado 370,372 

Brown,  Placer  Mountain,  New  Mexico 407 

Bruce,  Calaveras  County,  California 29 

Brush  Creek,  Sierra  County,  California 63, 68 

B.  Thome's,  Calaveras  County,  California 30 

Buckeye,  Lander  County,  Nevada 130 

Buckeye,  Mesilla  County,  New  Mexico... 398 

Buckeye,  Nevada  County,  California 58 

Buckeye,  Nye  County,  Nevada 142 

Buckeye,  Placer  County,  California 42 

Buckeye  State,  Carter  County,  Wyoming 329,334 

Buckland,  White  Pine  County,  Nevada 168 

Bueiia  Vista,  Inyo  County,  California 20 

Buena  Vista,  White  Pine  County,  Nevada 135,166 

Bmd  North  Star,  Lander  County,  Nevada 130,135 

Bufi'alo  City,  White  Pine  County,  Nevada 167 

Bullion,  Storev  County,  Nevada 92 

Bullion  Hill,  White  P'ine  County,  Nevada 165 

Bullion,  Idaho  County,  Idaho 250 

Bullv  Bov,.Inab  Couiitv,  Utah 321 

Bunker  Hill,  White  Pine  County,  Nevada 169 

Burns,  White  Pine  County,  Nevada 170 

Burns,  Whit<^  Pine  County,  Nevada 153 

Burroughs,  Gilpin  County,  Colorado 352, 354 

Buttcs,  Sierra  County,  cKlifornia 68 

C. 

Cadiz,  Wliite  Pine  County,  Nevada 170 

Calchihuite,  Santa  F6  County,  New  Mexico 413 

Caledonia,  Plumas  County,  California 78 

Calhoun,  Carter  County,  Wyoming 329, 333 

California,  Central  City,  New  Mexico 399 

California,  Elko  County,  Nevada 186 

California,  Gilpin  County,  Colorado 354 

California,  Pinos  Altos,  New  Mexico :{98 

California  State  Tunnel,  White  Pino  County,  Nevada 167 

California,  Storey  C<mntv,  Neva<la 90 

California,  White  Pine  County,  Nevada 135,149,154,185 

Cainargo,  Lander  County,  Nevada 130 

Cambria,  Butte  County,  California 72, 74 

Canada,  Meagher  County,  Montana 299 

Candelaria,  Placer  Mcmntains,  Now  Mexico 407 

Cariboo,  Carter  County,  Wyoming 329,334 

Cariboo,  Nevada  County,  California 46 

Cariso,  Carter  County,  Wyoming 328,329,330 

Carl  &  Prussian,  White  Pine  County,  Nevada 107 

Carmel,  Inyo  County,  California 18,20 

Caroline,  White  l*ine  County,  Nevada 166 

Caroline,  Xy t^  County,  Nevada 143 

Cassaday,  White  Piiie  County,  Nevada 167 

Castile,  White  Pine  County,  Nevada 155 

Casi  le  Kock,  Nye  County,  Nevada 141 

Catarina,  White  Pine  County,  Nevada 178 

Cedar,  Mesilla  County,  New  Mexico 399 

Central  City,  Mesilla  County,  New  Mexico 399 

Central  No.  2,  Storey  County,  Nevada 90 

Cerro  Pasco,  White  Pine  County,  Nevada 154 

Champion,  Mesilla  County,  New  Mexico 398 

Chandler,  Mesilla  County,  New  Mexico 398 

Charity,  Idaho  Countv,  Idaho ; 250 

Charle«  and  Theresa,  White  Pine  County,  Nevada 149, 166 

Charter  Oak,  Lander  County,  Nevada 135 
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Charter  Oak,  White  Pine  County,  Nevada 149,  ir>4 

Chase,  Lander  Connty,  Nevada r.JO,  135 

Chavez,  Madalena  Mountains,  New  Mexico 413 

Chavez,  Mesilla  County,  New  Mexico 399 

Cherokee,  Beaver  Head  County,  Montana 308,310 

Cheshire,  White  Pino  County,  Nevada 165 

Chester,  White  Pine  County,  Nevada 155 

Chico,  Taos  County,  Mew  Mexico 388 

Chieftain,  White  Pine  County,  Nevada 178 

Chihuahua, Mcsilla  County,New  Mexico 3* 

Chihuahua,  Wliite  Pine  County,  Nevada 135 

Chimayo,  Mesilla  County,  New  Mexico 399 

Chimio,  Mesilla  County,  New  Mexico 399 

Chimney,  Lincoln  County,  Nevada 197 

Chinook,  Carter  County,  Wyoming 329,XM 

Chips,  Sierra  County,  California 62,68 

Chloride  Flat  Combination,  White  Pino  County,  Nevada 1« 

ChoUarPotosi,  Storey  County,  Nevada 92,104 

Churcole,  Sierra  County,  California 68 

City  of  Loudon,  White  Pine  County,  Nevada 179 

Clay,  White*  Pino  County,  Nevada 173 

Clifr,  Sierra  County,  California 60 

Cliff,  White  Pine  County,  Nevada 166 

Clift,  Clear  Creek  County,  Colorado 374 

Clio,  Tuolumne  County,  California ^ 

Cliiiper,  Nve  Countv,  Nevada 144 

C.  L.  Plac«s  White  Pino  County,  Nevada 179 

Cloud,  Owylioe  County,  Idaho 245 

Coaley,  Gilpin  County,  Colorado    353 

Coconionjjfo,  Lincoln  County,  Nevada 197 

Coe,  Nevada  County,  California 53 

Coin,  Clear  Creek  County,  Colorado 370 

Cole  and  Johnson,  White  Pine  County,  Nevada 179 

Comanche,  Doer  Lodge  County,  Montana 276 

Comanche,  Plumas  County,  California 78 

Comet,  Mesilla  County,  New  Mexico 398 

Commercial,  Mesilla  County,  New  Mexico 39B 

Compromise.  Mesilla  County,New  Mexico 399 

Comstock,  White  Pine  County,  Nevada 149,154 

Confidence,  Lander  County,  Nevada 130 

Conlidence  No.  *2,  Lander  County,  Nevada 130 

Congress  Independent,  Lander  County.  Nevada 130 

Cons<»lidated  Chhuido  Flat,  Whit«  Pine  County,  Nevada 149, 153 

Consolidated  Combination,  White  Pine  County.  Nevada 149 

Consolidation,  Mesilla  County,  New  Mexico 399 

Const itution,  White  Pine  County,  Nevada ;         154 

Coos  Bay,  Coos  County,  Oregon 218 

Copeland,  Gilpin  County,  Colorado 354 

Copper  Glance,  White  Pine  County,  Nevada 154 

Copperopolis,  Meagher  County,  Montana 299 

Copper-Silver  Glance,  White  Pine  County,  Nevada 149 

Cora,  White  Pine  County,  Nevada 154 

Corbin,  Mesilla  County,  New  Mexico 399 

Corduroy,  Owyhee  County;  Idaho , 24^245 

Corona  de  Pueblo,  Madalena  Mountains,  New  Mexico 414 

Cosunine,  Placer  County,  California 42 

Coyote,  Mesilla  County,  New  Mexico 3W 

Creniorne,  White  Pine  County,  Nevada 169 

Crescent,  Plumas  County,  California 75,76 

Crittenden,  Meagher  County,  Montana 299 

Crcesus,  White  Pine  County,  Nevada 168 

Cross  Cut,  Mesilla  County,  New  Mexico 398 

Crown  Point,  Storey  County,  Nevada 93,94,168 

Crow  Wing,  Whito'Pine  Count v,  Nevada 154 

Crystal,  El  Dorado  County,  California 36,38 

Cuckoo,  White  Pine  County,  Nevada 169 

Cunningham,  Placer  Mountains,  New  Mexico 405 

Cutter,  White  Pine  County,  Nevada 166 
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Dakota,  Beaver  Head  Connty,  Montana 308 

Dan  Immely  Lander  Connty,  Nevada 135 

Dam,  Placer  Connty,  California 42 

Davis,  Mesilla  Connty,  New  Mexico 398 

Dawson,  White  Pine  County,  Nevada 170 

Deep  Shaft,  Placer  Connty,  California 43 

Deer,  Mesilla  County,  New  Mexico 398 

Defiance,  Lincoln  County,  Nevada 201 

Delhi,  Lander  Connty,  Nevada 136 

DeU,  White  Pine  County,  Nevada 149,155 

Delmouico,  White  Pine  County,  Nevada 135 

Demerara,  Lincoln  County,  Nevada 201 

Depot,  White  Pine  County,  Nevada 171 

Derby,  White  Pine  County,  Nevcoda 149,168 

Desert  Queen,  Nye  County,  Nevada 142 

Desideria,  Pinos  Altos,  New  Mexico 368,399 

DeSoto,  Meagher  County,  Montana 299 

Diana,  Lander  County,  Nevada 130,135 

Diana,  White  Pine  County,  Nevada 170 

Docile,  Sierra  County,  California 68 

Doc.  Steele,  Lewis  and  Clarke  County,  Montana 289 

Donnebroche,  Yuba  County,  California 71 

Doran,  White  Pine  County,  Nevada 155 

Double  Eacb,  White  Pine  County,  Nevada 135, 155 

Dreadnaught,  White  Pine  County,  Nevada 155 

Dr.  Hills,  Calaveras  County,  California 29 

Dromedary,  Nevada  County,  California 53 

Duncan,  lioiso  County,  Idaho 85ii 

Duncan,  Carter  County,  Wyoming 333 

Duncan,  Mesilla  County,  New  Mexico 398 

Dunward,  Mesilla  County,  New  Mexico 399 

Du  Quette,  White  Pine  County,  Nevada 179  • 

E. 

Eagle,  Mesilla  County,  New  Mexico — ..  899 

Eagle,  Tuolumne  County,  California »..  28 

East  Eberhardt,  White  Pino  County,  Nevada ,.  167 

Eastern,  Mesilla  County,  New  Mexico 398 

Eastern  Slope  Tunnel,  White  Pino  County,  Nevada 150 . 

Eberhardt,  White  Pine  County,  Nevada 135,149,155,185 

Eclipse,  (consolidated,)  White  Pine  County,  Nevada 149, 157 

Eclipse,  Lander  County,  Nevada 130 . 

Eclipse,  White  Pine  County,  Nevada 135  . 

Eggteston  and  Brown,  White  Pine  County,  Nevada 157 

Eldoradb  Hill,  Placer  County,  California 42 

El  Dorado,  Mesilla  County,  New  Mexico 398 

El  Dorado,  Nye  County,  Nevada 144 

El  Dorado,  White  Pine  County,  Nevada 170 

Elian  Cave,  White  Pine  Countv,  Nevada 170 

Elm,  White  Pine  Countv,  Nevada 170 

Elvetica,  Nye  County,  Nevada 141 

Emerald,  Lincoln  County,  Nevada 201 

Emersley,  White  Pine  County,  Nevada 135,157,185 

Emigrant,  AVliite  Pine  County,  Nevada 178 

Emmet,  Nye  County,  Nevada 142 

Empire,  Nevada  County,  California 46, 47, 51 

Empire,  Owyhee  County,  Idaho 242 

Empire,  Storey  County,  Nevada 105 

Empire  State,  Mesilla  County,  New  Mexico 39$ 

Empire,  White  Pine  County,  Nevada 135 

Enterprise,  Mesilla  County,  New  Mexico 398 

Enterprise,  White  Pine  County,  Nevada 171 

Epley,  El  Dorado  County,  CaliSfornia 38 

Equator,  Clear  Creek  County,  Colorado 370,371 

Esmeralda  and  Alait,  Alpine  County,  California 81 

Esther,  Lander  County,Nevada 135 

Eunice,  White  Pine  Countv,  Nevada 135 

Eureka,  Grass  Valley,  Caliiomia 670 
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Eureka,  Li n coin  County,  Nevada 201 

Eureka,  Mesilla  County,  New  Mexico 398 

Eureka,  Nevada  County,  California 45,51 

Eureka,  Nve  County,  Nevada 143 

Eureka,  Plumas  County,  Califomia 75,76 

Eureka,  White  Pine  County,  Nevada 177,178 

Eva  Jane,  White  Pine  County,  Nevada y 169 

Evening  Star,  Mesilla  County,  New  Mexico 396 

Evening  Star,  White  Pine  County,  Nevada 156,185 

Everett,  Madison  County,  Montana 302,304 

Examiner,  Nye  County,  Nevada 142 

Excelsior,  Mesilla  County,  New  Mexico 3S 

Excelsior,  White  Pine  County,  Nevada 157 

Exchequer,  Storey  County,  Nevada 92,93 

Express,  Nye  County,  Nevada 142 

F. 

Fallis,  Nye  County,  Nevada 143 

Featherstone,  White  Pine  County,  Nevada 1^167 

Fielding,  Mesilla  County,  New  Mexico 399 

Fisherman,  Nye  County,  Nevada 141 

Fisk,  Gilpin  County,  Colorado 353 

Flack,  Gilpin  County,  Colorado 2oi 

Flag  of  our  Union,  Mesilla  County,  New  Mexico 398 

Florida,  Lander  County,  Nevada 130,135 

Flowerj',  Storey  County,  Nevada 100 

Folsom  &  Co/s,  Calaveras  County,  Califomia 29 

Foote  and  Sinuuous,  Gilpin  County,  Colorado ^ 

Forks,  Gilpin  County,  Colorado ^ 

Forest  Tree,  Mesilla  County,  New  Mexico 396 

Fort  Bayard,  MesiUa  County,  New  Mexico 399 

Fortuna,  Lander  County,  Nevada    130, 135 

Fortuna,  White  Pine  County,  Nevada 179 

Foster,  Lander  County,  Nevada 130 

Fowler,  Jackson  County,  Oregon 216 

Foy  and  Haggerty,  White  Pine  County,  Nevada 168 

Franklin,  Placer  County,  Califomia 4^ 

Freiberg,  Inyo  County,  Califomia 20,22 

Frenchman's,  Taos  County,  New  Mexico  1 368 

French,  White  Pine  County,  Nevada 165 

Fritz,  Elko  County,  Nevada 186 

G. 


« 


Gain,  Lewis  and  Clarke  County,  Montana 989 

Game  Cock,  Mesilla  County,  New  Mexico 396 

Gap  Hill,  Placer  County,  Califomia 42 

Garden  City,  Carter  County,  Wyoming 389,332 

Garden  Tunnel,  Placer  County,  California 41 

Gardiner,  Gilpin  County,  Colorado 35S.354 

Gashwiler's,  Calaveras  County,  California 29 

Gates,  Taos  County.  New  Mexico 388 

Gem,  Humboldt  CouAity,  Nevada 198 

Gem,  White  Pine  County,  Nevada 177 

Gem  of  the  Mountain,  Grant  County,  Oregon 223 

General  Hooker,  Lander  County,  Nevada 130 

General  Lee,  Inyo  County,  Califomia 19 

General  Sarsfield,  Lincoln  County,  Neva<la SOI 

Genesee,  White  Pine  County,  Nevada .' 195,149 

Geo.  Law,  Alpine  County,  Califomia 79 

Georgia,  White  Pine  County,  Nevada 158 

German, Mesilla  County,New  Mexico [[[[  906^408 

Giant,  White  Pine  County,  Nevada Ji'/^         177 

Gilli^an,  White  Pine  County,  Nevada .11111  *      176 

Glacier,  White  Pine  County, Nevada -...II!         157 

Gladiator,  Carter  County,  Wyoming ----.--.  IIIIII         331 

Glazier,  White  Pine  County ,'Nevada --IIIIII         }3 

Globe,  Alpine  County,  Califomia IIIIIIII  61 

Golconda, Humboldt  County, Nevada IIIIIIII         tft 
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Gold  Cafion,  White  Pine  Connty,  Nevada 177 

Golden  Arrow,  Mesilla  County,  New  Mexico 398 

Golden  Chariot,  Owyhee  County,  Idaho 236,239,244,245 

Golden  Fleece,  Mesilla  County,  New  Mexico 399 

Golden  Gate,  Beaver  Head  County,  Montana 308 

Golden  Gate,  Carter  County,  Wyoming 329, 332 

Golden  Leaf,  Carter  County,  Wyoming 335 

Golden  Rule,  Tuolumne  County,  Cali&mia 27 

Gold  Hill,  Jackson  County,  Oregon 216 

Gold  HiU,  Nevada  County,  Califomia 53 

Gold  Hill,  Storey  County,  Nevada 110 

Gold  Hill,  White  Pine  County,  Nevada 158 

Gold-hunter, Carter  County,  Wyoming 329,333 

Gold  Mountain,  Meagher  County,  Montana 297 

Gold  Tree, Mesilla  County,New  Mexico 399 

Gold  Valley  Iron,  Sierra  County,  Califomia 59 

Golero,  White  Pine  County,  Nevada 166 

Good  Hope,  Alpine  County,  Califomia 79 

Good  Omen,  White  Pine  County,  Nevada 158 

Gorilla,  White  Pine  County,  Nevada 135,168 

Gould  «fe  Curry,  Storev  County,  Nevada 90,102 

Gould  4&  Curry,  Juab  County,  Utah : 320 

Governor  Seymour,  ( Ist  western  extension,)  Lander  County,  Nevada 130 

Granite,  Meagher  County,  Montana 299 

Granite  Mountain,  Lewis  and  Clarke  County,  Montana 289 

Granite  State,  Pinos  Altos,  New  Mexico 398,399 

Grand  Poder,  Inyo  County,  California 18 

Grant,  Nyo  County,  Nevada 141 

Grant,  White  Pino  County,  Nevada 177 

Grape  Viue,  White  Pine  County,  Nevada '        169 

Grass  Valley,  Mesilla  County,  New  Mexico 398 

Grattan,  White  Pino  County,  Nevada 158 

Gray  Eagle,  Deer  Lodge  County,  Montana 277 

Great  Eastern,  Lauder  County,  Nevada 130 

Great  Easteru,  White  Pino  County,  Nevada 178 

Great  Union  Tunnel  Company,  White  Pine  County,  Nevada 158 

Great  West,  Beaver  Head  County,  Montana 311 

Great  Western,  Juab  County,  Utah 321 

Grecian  Bend,  Carter  County,  Wyoming 331 

Grecian, Mesilla  County,New  Mexico 398 

Green  Campbell,  Madison  County,  Montana 302, 304 

Greengage,  Nye  County,  Nevada 141 

Green  Mountain,  White  Pine  County,  Nevada 135 

Greenwich,  Beaver  Head  County,  Montana 311 

Greenwood,  White  Pine  County,  Nevada 171 

Gregory,  Gilpin  County,  Colorado 352 

Gregory,  Jett'erson  County,  Montana 301 

Gregory,  White  Pine  County,  Nevada 168 

Grierson,  Mesilla  County,  New  Mexico 398 

Griffin,  Tuolumne  Countv,  California 27 

Griffith,  Clear  Creek  Coiinty,  Colorado 373 

Grummet  &  Co.,  Butte  County,  California 74 

Guardian.  White  Pine  County,  Nevada 158 

Gunnell,  Gilpin  County,  Colorado 352,354 

• 

H. 

Hale  &Norcro88,  Storey  County,  Nevada 90,104 

Hamilton,  Elko  County,  Nevada 186 

Hamilton  Tunnel  and  Hydraulic,  White  Pine  County,  Nevada 170 

Hanover,  Mesilla  County,  New  Mexico 402 

Happy  Jack,  White  Pine  County,  Nevada 167 

Harding  &  Dickman,  Lander  County,  Nevada 130, 135 

Harris  d&  Pioche,Nye  County, Nevada 143 

Harry  Cuy,  Mesilla  County,  New  Mexico 398 

Hartery,  Nevada  County,  Califomia 52 

Hasseyampa,  Nye  County,  Nevada 143 

Hayward,  Amador  County,  Califomia 32,669 

Hearst,  White  Pine  County,  Nevada 149 

Hemlock,  White  Pine  County,  Nevada 160 
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Hendrie,  Lewis  and  Clarke  County,  Montana 289 

Henk,  Arroyo  Hondo,  New  Mexico 411 

Hermosura, Mesilla  Coanty,New  Mexico 396 

Herman,  White  Pine  County,  Nevada , 135,159 

Herlep,  Tuolumne  County,  California 27 

Hiawatha,  Nye  County,  Nevada 142 

Hie  Jacet,  Idaho  County,  Idaho 250 

Hidden  Treasure,  No.  2,  White  Pine  County,  Nevada 169 

Hidden  Treasure  South,  White  Pine  County,  Nevada 159 

Hidden  Treasure,  White  Pine  County,  Nevada 135, 149, 158, 185 

Hig^ns,  Nevada  County,  California 5J 

Highbridge,  Nye  County,  Nevada 144 

Highland  Chief,  White  Pine  County,  Nevada 135,149 

Hi ffhlaud,  Shasta  County, C^fomia 82,84 

Himria,  Calaveras  County,  California 29 

Hodge,  Lewis  and  Clarke  County,  Montana 289 

Home  Resort,  Owyhee  County,  Idaho 242 

Homestead,  Mesilla  County,  New  Mexico 398 

Home  Stake,  Mesilla  Couuty,  Nfew  Mexico 398 

Home  Ticket,  Owyhee  County,  Idaho 245 

Home  Ticket,  Placer  County,  California 43 

Homeward  Bound,  Lander  County,  Nevada 135 

Honeycomb,  Shasta  County,  California © 

Hope,  Monte  Diablo,  California 568 

Hornet,  White  Pine  County,  Nevada 160 

Horsehoe,  White  Piuo  County,  Nevada 159 

How,  Madison  County,  Montana 2^ 

Hubbard,  Lander  County,  Nevada 130 

Hubbell,  Madelena  Mountains,  New  Mexico 414 

Hudson. &  Logan,  White  Pine  County,  Nevada 135 

Humboldt,  Mesilla  County,  New  Mexico 399 

Humboldt  100th,  Placer  Mountains,  New  Mexico 408 

Humboldt,  Union  County,  Oregon 227 

Hume,  Mesilla  County,  New  Mexico 398 

Hunkey,  Mesilla  County,  New  Mexico 3W 

Hutchinson,  Placer  Mountains,  New  Mexico 407 

Hyde,  White  Pine  County,  Nevada 168 

Hydrogen,  White  Pine  County,  Nevada 100 

Hyko,Lincobi  Coimty,  Nevada 196 

I. 

Iceberg,  White  Pine  County,  Nevada 135,168 

Ice  King,  White  Pine  County,  Nevada 135 

Ida  Elmore, Owyhee  County,Idaho 286,239,244,245 

Ida  Elmore,  Whit<3  Pine  Coimty, Nevada 178 

Ida,  Great  Salt  Lake  County,  Utah 320 

Idaho,  Elko  County,  Nevada 186 

Idaho,  Nevada  County,  California. .  -• 43,  51 

Idaho,  White  Pine  County,  Nevada 166 

Idlewild,  Whit4^  Pine  County,  Nevada 170 

Ip:nacio,  Inyo  County,  California 17 

Illinois,  Great  Salt  Lake  County,  Utah 320 

Illinois,  Liucobi  County,  Nevada 197 

Illinois  No.  10,  White  Pine  County,  Nevada 160 

Imperial  North,  Storey  County,  Nevada 92, 105 

Imperial  Silver  Quarries,  Alpine  County,  California 81 

Imperial  South,  Storey  County,  Nevada 93,105 

Impotency,  White  Pino  County,  Nevada 135 

Inca,  Lincoln  County,  Nevada • 201 

Inca,  Mesilla  County,  New  Mexico 398 

Inca,  White  Pine  County,  Nevada 177 

Ince  Hall,  White  Pine  County,  Nevada 160 

Independence,  El  Dorado  County,  California 3$ 

Independence,  Sierra  County,  California G2,6B 

Indiana,  Lincoln  County,  Nevada * 197 

Indiana, Meagher  County, Montana .  290 

Indiana,  White  Pine  County,  Nevada ...IIII  135 

Indianapolis,  Nye  County , Nevada IIII  144 

Indianapolis,  White  Pine  County,  Nevada -..1...  160 
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iian  Dick,Lincoln  County, Nevada 201 

iian  Queen,  Nye  County,  Nevada 142 

Iian  Valley, Plumas  County,  California... 77 

ligo,  Mesilla  County,  New  Mexico 398 

lustry,  White  Pine  County,  Nevada 160,169 

and  Empire,  White  Pine  County,  Nevada 170 

le,  Nevada  County,  California 53 

>.  U.,  Nye  Couuty,  Nevada 142 

va,  Mesula  County,  New  Mexico 398 

n  Mines,  Calaveras  County,  California 29 

n  Ore,  Placer  County,  Caliifomia 38 

n  Rod,  Madison  County,  Montana 303-304 

usides,  Sierra  County,  California 68 
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Liberty,  Nye  County,  Nevada 144 
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Little  Monitor,  White  Pine  County,  Nevada 167 

Little  Phil.  Sheridan,  Whit<3  Pine  Couuty,  Nevada 170 

Live  Oak,  Placer  County,  California 39,40 
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Montgomery,  Mesilla  County,  New  Mexico 398 

Montgomery,  White  Pino  County,  Nevada 135 
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New  Jersey,  Placer  County,  California 41 

New  Mexican,  Mesilla  County,  New  Mexico 399 

New  York  Hill,  Nevada  County,  California 53 
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Plomoro,  Mesilla  County,  New  Mexico 398 
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Pocotillo,  White  Pine  County,  Nevada 163 

Polar  Starf  Madison  County,  Montana 305 
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Quien  Sabe,  Mesilla  County,  Now  Mexico 393 
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Red  Jacket,  Owyhee  County,  Idaho 245 
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Ruby,  White  Pine  County,  Nevada 177 
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Siicraiucnto,  Storey ^'ouiity,  Nevada 99 
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San  Miguel  de  la  Cruz,  Inyo  County,  California , 19 
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Santa  Juliana, Madrlena  Mountains,  New  Mexico 413 

Santa  Rita,  Mesilla  County,  New  Mexico 402 

Santa  Rita,  Whit«  Hue  County,  Nevada 136 

Santa  Rita,  Yavapai  County,  Arizona 322 

Santa  Rosa,  Santa  Fd  County,  New  Mexico 412 

Saratoga,  Lander  County.  Nevada 135 

Saskatchewan  Tunnel,  White  Pine  County,  Nevada 164 

Satunlay,  White  Pine  County,  Nevaila 185 

Savage,  Lander  County,  Nevada 131 

Savage,  Lincoln  County,  Nevada 2f»l 

Savage,  Nye  C<mnty,  Nevada 143 

Savag»i.  Storey  County,  Nevada 90, 103 

Savannah,  Lander  County,  Nevada 131, 135 

S.  C.  Baker,  Lander  County,  Nevada 136 

Schininierhoni,  Juab  County,  Utah 321 

Schoharie,  Whit^o  Pine  County,  Nevada 167 

Scot,  Idaho  Count>',  Idaho  ./. 250 

S^Tatcli,  Carter  County,  W'voming 332 

Si'aSliell,  White  Pine  County,  Nevada 168 

Sebastopol,  Nevada  County,  California 53 

Secoiul  of  May,  White  Pine  County,  Nevada 104 

Sedillor,  Mesilla  County,  New  Mexico 399 

SegTegatetl  Belcher,  Storey  County,  Neva<la 94 

Seilieit's,  Calavenus  C\)unty,  California 30 

Seminole,  Humboldt  County,  Nevada 187 

Seusendcrfer,  (iilpin  County,  Colorado 353 

Seventy-six,  Pluniaj)  County,  California 75,76 

Se>^nour,  Whit<j  Pine  County,  Nevada 136 

Shamrock,  Nye  County,  Nevada 142 

Shamrock  No.  3,  White  Pine  County,  Nevada 169 

Shawm ut,  Tuolumne  Connty,  California 28 

Sheba,  Humlwldt  County,  Neva<la 192 

Sheldon'8,  Calaveras  County,  California 29 

Sherman,  lieaver  Head  Connty,  Montana 311 

Sherman,  Lander  County,  Nevada ^ 131 

H.  Ex.  Doc.  207 50 
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Sbiloh,  White  Pine  County,  Nevada 166 

Sibley,  Beavier  Head  County,  Montana 311 

Rides,  Storey  County,  Nevada 90 

Sierra  Blanca,  Lincoln  County,  New  Mexico 408 

Sierra  Buttes,  Sierra  County,  California 60, 671 

Sierra  Nevada,  Storey  County,  Nevada 89, 101 

Silicon,  El  Dorado  County,  California 36 

Silverado,  White  Pine  County,  Nevada 166 

Silver  Chamber,  Lander  County,  Nevada 131, 135 

Silver  Circle,  White  Pino  County,  Nevada 168 

F  ilver  Cloud,  White  Pine  County,  Nevada ^ 135 

Silver  Comet  Mining,  Milling  and  Tunnel,  White  Pine  County,  Nevada 168 

Silver  Cord,  Owyhee  County,  Idaho 236,244,245 

Silver  Peak,  Lincoln  County,  Nevada 201 

Silver  Peak,  Nye  County,  Nevada    142 

Silver  Star,  Nye  County,  Nevada : 143 

Silver  Star,  White  Pine  County,  Nevada 167 

Silver  Vault  Tunnel,  White  Pine  County,  Nevada It^l 

Silver  Wave,  White  Pine  County,  Nevada 164 

State  Lead,  Nevada  County,  California 52 

Slum,  Owyhee  County,  Idaho 236 

Smartavilie  Hydraulic,  Yuba  County,  California 69 

Smith  &  Martin,  Lander  County,  Nevada 131 

Snoffer,  Placer  County,  California 42 

Snow  Drop,  White  Pine  County,  Nevada 136,167 

Soledad,  Lincoln  County,  Nevada 197 

Soles  and  Perkins,  Carter  County,  Wyoming 329, 333, 336 

Some  Pumpkins,  White  Pine  County,  Nevacia 169 

Sotoyome,  White  Pine  County,  Nevada 168 

South  American,  Lauder  County,  Nevada 131, 135 

Southern  Light,  Lander  County,  Nevada 131 

Southern  Slope  Tunnel,  White  Pine  County,  Nevada 164 

Sparks  and  Smith,  Butte  County,  California 74 

Spartn,  Nye  County,  Nevada 141 

Specimen,  Placer  County,  California 42 

Spitzbergen,  White  Pine  County,  Nevada 169 

Springlield,  Beaver  Head  County,  Montana '30S 

Spring  Hill  and  El  Dorado,  White  Pine  County,  Nevada 164 

Spring  Valley,  Butte  County,  Cal ifomia 74 

Stambole,  White  Pine  County,  Nevada 136 

St^inding  Stone,  White  Pine  Coimty,  Nevada 167 

St.  Andr<5,  Inyo  County,  California 19 

Stapp,  Mesilla  County,  New  Mexico 389 

St.  Arnold,  Star  of  Hope,  Mesilla  County,  New  Mexico 399 

Star  of  the  West,  Meagher  County,  Montana 297 

State,  Meagher  County,  Montana 299 

Stella,  Mesilla  County,  New  Mexico 399 

Stephen  A.  Douglas,  Lander  County,  Nevada 135 

Sterling,  Yavapai  County,  Arizona 321 

Stevenson,  Mesilla  County,  New  Mexico 412 

St«wart,  White  Pine  County,  Nevada 168 

Stewart,  Mesilla  County,  New  Mexico 404 

St.  Grcorge,  Storey  County,  Nevada 100 

Stickles,  Calaveras  County,  California 29 

Stillwagon,  El  Dorado  Countv,  California 36 

St.  John's,  Meagher  County,  Slontana 299 

St.  Lawrence,  Mesilla  County,  New  Mexico 398 

St.  Lawrence,  White  Pine  County,  Nevada 166 

St.  Louis,  Inyo  County,  California 18 

St.  Louis,  Lander  County,  Nevada 135 

St.  Lucas,  Inyo  Countv,  California 19,22 

Stockbridge, Nevada  County,  California 53 

Stonewall,  Mesilla  Countv,  New  Mexico 399 

Stonewall,  Taos  County.  New  Mexico 388 

Stonewall,  White  Pino  County,  Nevada 136»149 

Stony  Bar,  Placer  County,  California 4S 

Storm  Cloud,  White  Pine  County,  Nevada .* 1GB 

Storm  King,  Nye  County,  Nevada 144 

8t. Paul, Beiaver Head  County, Montana ^. ....•••,.., 
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Stranger,  Lander  County,  Nevada  .-' 131 

St.  Tom  as,  Inyo  County,  California ^..  20 

Summit,  Amskdor  County,  California 3S{ 

Summit,  Central  City,  Now  Mexico 399 

Summit,  Pinos  Altos,  New  Mexico 398 

Summit,  White  Pine  County,  Nevada 135, 177 

Sunbeam,  Nye  County,  Nevada - 143 

Snnburst,  White  Pine  County,  Nevada 177 

Sundry,  Owyhee  County,  Idaho 236 

Sunderland,  Lincoln  County,  Nevada 201 

Sunnyside,  Lander jCouuty,  Nevada 135 

Sunny  Side,  White  Pine  County,  Nevada 164 

Superior,  Nye  County,  Nevada 142 

Surplus  Oro  Fino,  Owyhee  County,  Idaho 242 

SwanM^a,  Taos  County,  New  Mexico 388 

Sweet  Vengeance,  Yuba  County, California ..-* 71 

Swiss,  Carter  County,  Wyoming 329 

T. 

Tallulah,  Humboldt  County,  Nevada 192 

Tarshish,  Alpine  County,  California 80, 81 

Tatem,  L<^wi8  and  Clarke  County,  Montana 289 

Tenible,  Clear  Creek  County,  Colorado % 370,371 

Texas,  Mesilla  County,  New  Mexico 398 

The  Orphan, Mesilla  County,New  Mexico 398 

Three  Kings,  White  Pine  County,  Nevada 170 

Three  Pinos,  Mesilla  County,  New  Mexico 398 

Thorn  burg,  Lincoln  County,  Nevada 201 

Thorpe's,  Calaveras  County,  California 30 

Tiger,  Placer  County,  California 41 

Tiger,  White  Pine  County,  Neva<la 177 

Tiiuake,  Lander  County,  Nevada 131, 136 

Titicaca,  Lincoln  County,  Nevada 201 

Todd,  White  Pine  County,  Nevada 171 

Tompkins,  Mesilla  County,  New  Mexico 398 

Towhridge,  Amador  County,  California 32 

Toyabe,  Lander  County,  Nevada 131, 136 

Transylvania,  Nye  County,  Nevada 144 

Treasure,  Beaver  Head  County,  Montana 311 

Treasure  Hill  Mining  and  Milling,  White  Pine  County,  Nevada 164, 186 

Tregloue,  Storey  County,  Nevada 92 

Trench,  White  Pine  County,  Nevada 170 

Tresoro,  Nye  Counfy,  Nevada 143 

Trojan,  Lander  County,  Nevada 131 

Troy,  Lau<ler  County,  Nevada 131, 136 

True  Flag,  Beaver  Head  County,  Montana 308 

True  Silver,  Madison  County,  Montana 303 

Tuolumne,  Lander  County,  Nevada 131, 136 

Tuolumne  Mountain,  Tuolumne  County,  California 28 

Turkey  Gulch,  Mesilla  County,  New  Mexico 398 

Tuscantra,  Meagher  County,  Montana 299 

Tnscarora,  Lander  County,  Nevada 131 

Twiliglit,  Owyhee  County,  Idaho 245 

Twin  Sisters,  Mesilla  County,  New  Mexico 308 

U. 

Umatilla,  \Vhit«  Pine  County,  Nevada 169 

Uncle  Sam,  I^wis  and  Clarke  County,  Montana 289 

ITncle  Sam,  Placer  County,  California 41 

Union,  Baker  County,  Oregon 230 

Union,  Calaveras  County,  California 29, 30 

Union,  Central  City,  New  Mexico ', 399 

Union,  Mesilla  County,  New  Mexico 398 

Union,  Nye  County,  Nevada 142 

Union,  Sierra  County,  California 63 

Union,  Inyo  County.  California 28 

Union,  WnitePine  County,  Nevada 149 

Union  Jack,  Nevada  County,  California 53 

Union  Hill,  Nevada  County, California 46,51 


• 


788  nfDEX. 

P«ge. 

Union  Series,  Humboldt  County,  Nevada 193 

U.  P.  R.,  GUpin  County,  Colorado ^ 

Utica,  Calaveras  County,  California 29 

Utile  Dttlco,  White  Pine  County,  Nevada 1® 

• 

V. 

Valley  Vein,  Lincoln  County,  Nevada '  201 

Vancouver,  Lander  County,  Nevada 136 

Variety,  Mesilla  County,  New  Mexico 398 

Vedder,  Lander  County,  Nevada 131, 136 

Vermillion,  Nye  County,  Nevada 143 

Vicksburg,  Nye  <^'ounty,  Nevada 142 

Victor,  White  Pine  County,  Nevada 165 

Viola,  Placer  County,  California 42 

Virginia,  Mesilla  County,  New  Mexico 399 

Virginia  Tunnel,  White  Pine  County,  Nevada 171 

Virijiuia,  White  Pine  County,  Nevada 136,165,179 

Vivian,  Meagher  County,  Montana 2119 

Volair,  Mesilla  County ,  New  Mexico ^ 

Vulture,  Zavapai  County,  Arizona ^l 

W. 

Wabash,  Lander  County,  Nevada 136 

Wabash,  White  Pine  County,  Nevada 165 

Wadham,  Beaver  Head  County,  Montana 308, 309 

Wall  and  Isabella,  Lander  County,  Nevada 131 

Wallace,  White  Pine  County,  Nevada 171 

Walnissia,  Lewis  and  Clarke  County,  Montana 289 

Ward  Boecher,  White  Pine  County,  Nevada .^-  1© 

Ward  Beecher  South,  White  Pine  County,  Nevada .'.  165 

War  Eagle,  I^wis  and  Clarke  County,  Montana 259 

Washington  and  Colfax,  Inyo  County,  California 18,*3J 

Washington,  Carter  County,  Wyoming 329, 331 

Washington  No.  2,  Lander  County,  Nevada 131 

Washington,  Madalcna  Mountains,  New  Mexico 413 

Washington,  Mesilla  County,  New  Mexico 398 

Washington,  Nye  County,  Nevada 142 

Washington,  Shusta  County,  California 83, 84 

Waterloo,  Grant  County,  Oregon 225 

Watseka,  Madison  County,  Montana 304 

Watson,  Lander  County,  Nevada 136 

Waubonsa,  Mesilla  County,  New  Mexico 399 

Webster,  Juab  County,  Utah 321 

West  Eureka,  Nevada  County,  California 53 

Westford,  White  Pine  County,  Nevada 170 

West  Point,  White  Pine  County,  Nevada 1G5 

Whellvor,  White  Pino  County,  Nevada 171 

Whiskey,  Owyhee  Coimty,  Idaho 245 

Whisky  Creek,  Mesilla  County,  New  Mexico 39^ 

Whiskey  Gulch,  Owyhee  County,  Idalio 245 

White  Cloud,  Meagher  County,  Montana 299 

White  Eagle,  White  Pino  County,  Nevada 1^ 

Whitemau  «&  Loneman,  White  Pine  County,  Nevada itl 

White  &  Murphy,  Ston^y  County,  Nevada.' i 90 

Whitlatch  Union,  Lewis  and  Clarke  County,  Montana 287 

Whitlateh  Yankee  Blade,  Lander  County,  Nevada 131, 136 

Wide  West,  Mesilla  County,  New  Mexico ^ 398 

Williams,  Lander  County,  Nevada *  «136 

William  Penn, Nevada  County,  California '/,[  53 

Willimantic,  White  Pine  County, Nevada [[  167 

Wild  Swan, Mesilla  County, New  Mexico --*I"I  399 

Winning  Hand,  Whit«  Pine  County,  Nevada W.V.  169 

Winchester,  Alpine  County,  California II.lIl  81 

Winscott,  Lewis  and  Clarke  County,  Montana Ill  III'.  299 

Wisconsin,  Lewis  and  Clarke  County,  Montana I'.llV.  286 

Wiscousui,  Nevada  County,  California .....IIIIII  47, 61 

Wisconsin ,  White  Pino  County,  Nevada 111.1111  W 

World  Beater,  Carter  County,  Wyoming 1^1111111  335 

Wyandotte,  Lincoln  County,  Nevada .11111111  M 
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Yager,  Nye  County,  Nevada 142 

Yaokoe  Blade,  Juab  County,  Utah 321 

Yankee  Blade,  Lander  County,  Nevada 131, 136 

Yellow  Jacket,  Storey  County,  Nevada ^  93, 94, 101, 107 

Yellow,  Lander  County,  Nevada 197 

Yoscmite,  Humboldt  County,  Nevada •. 192 

Youug  America,  Carter  County,  Wyoming 329, 331 

Young  America,  Juab  County,  Utah 821 

Youug  America,  Nye  County,*  Nevada 141 

York,  Beaver  Head  County,  Montana 308 

Z. 
Zaphna,  White  Pino  County,  Nevada 109 
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A. 

Accidents  in  mines • 596,683 

Agriculture  iu  Colorado 339 

Amalgamation,  dry T29 

Amalgamation  in  Grass  Valley 44 

Amalgamator  and  Separator,  Farrand's 689 

Audemar's  Parachute 5M 

Annular  drill  for  prospecting , 5d6 

Artesian  wells ^ 5fiJ7 

Assay  office  for  Montana 316 

Assistants,  acknowledgments  of 8 

Auriferous  beaches  of  Oregon 210 

Australian  stamps 675 

Automatic  dumping 568 

Axles,  self- lubricating 559 

Axles,  oiling 569 

B. 

Barrel  amalgamation 738 

Bartola's  process 2S! 

Batteries,  overflow 661 

Battery,  Howland's  Rotary 6B 

Battery  mortars 660 

Battery  screens 668 

Beach,  auriferous,  of  California  and  Oregon * 86 

Beaumont  and  Locock's  Rock  Drill .    515 

Beds  and  seams 466 

Belden'sPan 687 

Bergstrom^s  Rock  Drill 515 

Blake's  Rock-breaker 647 

Blanket  concentration 697 

Blanks  used  for  collecting  statistics 13 

Bleiberg  Lifting  Pump 603 

Bleiberg,  oxpenmcnts  at 608 

Blower,  Evrard's 630 

Blower,  Thirion's 630 

Blower,  Root's  Compression 624 

Blowers,fan ®7 

Blue  Lead  of  California 64 

Blue  Mountains,  Oregon,  gold  fields  of 211 

Booth  &  Co.'sPan 691 

Boring  Apparatus,  Degous^e  and  Laurent's 531 

Boring  Apparatus  of  De  la  Roche-Tollay  and  Perret 585 

Boring  Apparatus,  Kind's 531 

Boring  for  coal 534 

Boring  for  oil 535 

Boring  large  shafts 538 

Boring  tools 536 

Boty's  Safety  Lamp 633 

Braune's  Parachute 505 

Brazil,  stamp  mills  in ......  6!9 

Breaking  down  coal  by  hydraulic  pressure ........  W 

Breaking  ores 617 

Brookes,  Burleigh  and  Gates's  Drill HI.  505 

Bruckner's  Cylinder 360,376 

Bruckner's  process  for  silves  ores .........  748 

Buddie,  concave ...............11  714 

Buddie,  Paine  &  Stevens's  improved -.-.-IIIIII  44 

Baddles,Huet  and  Gavler's ....III.  714 

Bullion  product  of  Colorado ..-.1*339  344.951 

Bullion  product uf  Idaho -...-—..•... .../^^ tS4 

Bullion  product  of  Montana ——••—•••  •••Iirilir  W 
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Bullion  product  of  Nevada 113 

Bullion  product  of  New  Mexico 383 

Bullion  product  of  Oregon  and  Washington 203 

Bullion  product  of  Wyoming 337 

Bullion  production,  remarks  on 7 

Bullion  production  for  1869,  general  estimate  of 7 

Burleigh  Rock  Drill 506 

C. 

Cables 579,582 

Califomia,.l>cach  mininc  in 86 

California,  Blue  Lead  of 64 

California,  dead  rivers  of i 63 

California,  hoisting  machinery  in •: 572 

California,  manufactories  of  mining  machinery 472 

California,  mininj^  ditches  in 476 

California,  oil-bonng  in 535 

California,  stamps  ot 663 

California,  Table  Mountain  of 06 

Cages,  European 578 

Carret,  Marshall  &  Co.'s  Coal  Cutter 547 

Cascade  range,  gold  fields  of 211 

Cast-iron  concentrators 698 

Chamber  drill 845 

Chaudron's  Moss  Box 544 

Chinese  pump 602 

Chlorate  of  potash 499 

Chloridizing  Furnace,  Stetefeldt's 749 

Chloriuation 731 

Chlorination  for  silver  ores 746 

Clamey  Safety  Lamp 633 

Cams  and  cam  shafts 662 

Centrifugal  crushers 655 

Coal,  boring  for 534 

Coal  Cutter,  Carret,  Marshall  &  Co.^s 547 

Coal  Cutter,  Firth's 551 

Coal  Cutter,  Kurd's 552 

Coal  Cutter,  Jones  and  Levick's 551 

Coal  Cutter,  Peace's 546 

Coal  in  Colorado 378 

Coal  in  Idaho 247 

Coal  in  Montana t 259,270,291,311,313 

Coal  in  New  Mexico 414 

Coal  in  Utah 319 

Coal  in  Wyoming 327 

Colorado,  agriculture  in 339 

Colorado,  bullion  product  of 339,344,351 

Colorado,  iron  in 379 

Colorado,  mining  speculations  in 348 

Colora<lo,  ores  of. 345, 370 

Colorado,  reduction  works  in 350 

Colorado,  salt  in 379 

Colorado,  silver  belt  of , 368 

Coloratlo,  stamp  mills  in 347, 363 

Columbia  River,  geology  of 205 

Compressed  air  as  a  motor 509 

Conistock  lode,  hoisting  on 574 

Conistock  lode,  middle  portion  of 92 

Comstock  lo<le,  mines  on  continuation  of 99 

Conistock  loile,  northern  portion  of 83 

Comstock  lode,  prospects  of 95 

Comstock  lode,  southern  portion  of 9:^ 

Comstock  mines,  bullion,  dividends,  &c,,  of t Ill 

Concave  buddle 714 

Concentrating  by  jigging 701 

Concentration,  blauKet 607 

Concentration  in  Grass  VaUey 44 

Conctntration  of  alluviam : 692 

Concentration  of  vein  stuff 094 
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Concentrators,  cast-iron 6W 

Concentrator,  Hendy's 699 

Concentrator,  Hungerford*8 .701 

Concentrator,  Krom^s  Dry 706 

Conical  separators 711 

Cornish  pumping  engine 6(0 

Cornish  rolls 652 

Cornwall,  hoisting  in 571 

Cooke's  Ventilator (&^ 

Couch's  Rock  Drill 504 

Crushing  hy  rollers .--.  652 

Crushing  ores -.--  617 

Cox's  Pan 690 

Creuzot  Winding  Engine 587 

Croshy  and  Thompson's  process 356 

Crushers,  centrifugal 655 

Cylinder,  Brttcker's 360,376 

D. 

Davy's  Safety  Lamp 638 

Dead  rivers  of  California © 

Degons^.e  &  Laurent's  Boring  Apparatus 531 

Do  la  Roche-ToUay  &  Ferret's  Boring  Apparatus 525 

Desulphurizer,  Dodge's 357 

Direct-acting  pumping  engines 607 

Dislocations  of  veins 461 

Ditches  in  New  Mexico 391,393 

Dodge's  Desulphurizer 357 

DonncU's  Mortar 661 

Doriug's  Rock  Drill 514 

Double-acting  pumping  engines 610 

Dru's  Trepan 54D 

Drainage  by  siphons .* 6(K 

Drums 579 

Dualin 496 

Dumping,  automatic 568 

Dressing  works,  Kurtz's 377 

Dynamite 489 

E. 

Echellcs  mobiles  613 

Electric  exploders ^ ^  499 

Electricity  in  metallurgy - *  756 

Eloin's  Safetjjr  Lamp • ^ 633 

European  guided  cages 5i78 

European  pimiping  engines 608 

Evrard's  Blower 630 

Evrard's  Self-lubricating  Axles 559 

Exhaust  ventilation 683 

'  Exploding  charges  by  electricity 499 

Explosives,  pyroxiline,  xyloidino,  gun-cotton 498 

Explosives,  chlorate  of  potash 499 

Explosives,  dualin ...  496 

Explosives,  giant  powder,  or  dynamite .  4d9 

Explosives,  grahamito  substituted  for  charcoal 49B 

Explosives,  gunpowder , 486 

Explosives,  ni tro-gly ceiine 488 

Explosives,  Olivers  powder 498 

F. 

Fahrkunst ,.  $U 

Fan  blowers ...IlIII  &ff 

Fan,  Lloyd's  Noiseless , .IIIIIII  6B7 

Fan,  Schiele's 


Farrand's  Amalgamator  and  Separator 689 

Fire-damp  Apparatus,  Gumey's 6u 

Fire-damp  Apparatus,  Letoret's 641 

Fires  in  mines 63&.6S 

Firth's  Coal  Cutter ' ^'^-^ 
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Fissures,  formation  and  filling  of 454 

FoutjiiiK^'s  Cl:i\v  Parachute 592 

Ford's  Rock  Drill 517 

Fossil  romaius  in  Montana 281 

Fowle's  Rook  Drill 504 

Fuel,  cost  of,  in  Eastern  Nevada 124 

G. 

German  stamp  batteries 680, 682 

Geyer's  Jii?H 704,705 

Geysers  in  Montana 312 

Giant  i)Owder 489 

Giant  powder,  effect  of,  upon  health 55 

Giant  i)owder  m  Eastern  Nevada 125 

Gold,  aecumidation  of 449 

Gold  belt  of  Colorado a'>2 

Gold,  fineness  of,  in  Nevacla  County 768 

Gold,  manner  of  occurrence  of 468 

Gold,  McDongairs  method  for  savins^ 49 

Gold,  soluble  salts  of 449 

Goulet-Collet's  DrUl .' 529 

Grand  Homu,  pumping  engine  at *.  609 

Grass  Valley,  miners'  strike  in » 54 

Grice  and  Long's  mining  locomotion 564 

Grinder,  Knox's  Eureka 686 

Grip  pulleys : 564 

(Juibal's  Ventilator 626 

Guided  cages,  European 578 

Guided  cages,  hoistnig  in 575 

Gun-cotton 498 

Gunpowder  for  blasting 486 

Gurney's  Fire-damp  Apparatus 641 

H. 

Ilagan's  process 358 

Hand-drills 484 

Hanson's  Machine  Drill 504 

Harz.Jigs 703,704 

Han  pt/s  Rock  Drill 515 

Hendy's  Concentrator 699 

Hepburn  and  Peterson's  Pan 688 

Hill's  Smelting  Works 362 

Hoisting  Ai>paratus,  Booth  &,  Co.'s 574 

Hoisiing  engines .^ 588 

Hoisting  from  great  depths 589 

Hoisting  in  Comstock  lode 574 

Hoisting  in  Cornwall 571 

Hoisting  in  guided  cages 575-578 

Hoisting  machinery 569 

Hoisting  machinery  in  California  and  Nevada 572 

Hoisting  in  M(mte  Diablo  coal  mines 573 

Hoisting  works  abroad  ...^ 584 

Holland  wind-mills 721 

Hoosae  tunnel,  rock  drilling  at 505 

Horn's  Pan 691 

IIowlaiKls  Rotary  Battery 665 

1 1  net  and  Gey l<4*'s  Buddies 714 

Huet  and  Geyler's  Separator 707 

Hundts  Settling-tub 709 

Hungerford's  Concentrator 701 

Hurd'sCoal  Cutter 552 

Hydi-aulic  engines 611 

Hydraulic  mining 475 

Hydraulic  pressure  for  breaking  down  coal 553 

I. 

Idaho,  bullion  product  of 234 

Idaho,  coal  in 247 

ImpregnatioDB 467 
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Indians  in  New  Mexico - 3^,409 

Indians  in  Montana 2294 

Indian  labor  in  Eastern  Nevada lil 

Iron  in  Now  Mexico — 417 

Iron  in  Colorado 379 

Iron  ore  in  Sierra  County,  California 59 

Iron  ore,  placers  of 451 

J. 

Jigging 701 

Jig,  self-discharging 708 

Jigs,  Geyer's 701,7(6 

Jig,  Wimnier's  Continuous 702 

Jig,  Rittiuger's  Self-actiug 703 

Jobart's  Cable  Drill 52? 

Jonca  &  Levick^s  Coal  Cutter 551 

K. 

Keith's  process '. 35<> 

Kent's  process 357 

Kibbles 570 

Kind's  Boring  Apparatus • v 531 

Kdox's  Eureka  Grinder 6^6 

Knox's  Pan 685 

Krom's  Dry  Concentrator 706 

KUstel's  leaching  process 741 

L. 

Labor,  classification  of,  in  Eastern  Nevada 13(» 

Labor,  cost  of,  in  Eastern  Nevada 123 

Labor  in  Montana 260 

Lands  along  Northern  Pacific  railroad 266 

Leaching  process,  Klistel's 741 

Leraielle's  Ventilator ©!? 

Leschot's  Diamond  Drill 518 

Letoret's  Fire-damp  Apparatus 644 

Lifting  pump,  Bleiberg GOi^ 

Litigation  in  Whito  Pine  district Irfl 

Lloyd's  Noisdless  Fan 627 

Locomotives  for  tramming ri64 

Lodes 453 

Lundgren's  Pulverizing  Barrels 655 

Lyon's  Smelting  Worlw,  Colorado 359 

M. 

Magnetism,  lamp  unlocked  by 633 

Man-engine 613 

Mass  deposits 467 

Mechanical  ventilation 633,625 

Metallurgical  processes 727 

Michat's  Parachute : 596 

Mettacom  Mill ][[[  733 

Mineral  deposits,  beds  and  seams 466 

Mineral  deposits,  classification  of 447 

Mineral  deposits,  deposits  of  debris *  449 

Mineral  deposits,  ex^iosed  or  superficial [\[  447,448 

Mineral  deposits,  impregnations ..1".!!  '46? 

Mineral  deposits,  inclosed  or  subterranean *"*  447  453 

Mineral  deposits,  lodes I'lll'l  *453 

Mineral  deposits,  mass  deposits IIIIII  467 

Mineral  deposit^),  placer,  cement,  and  gravel  beds lllll'.'/.l  449 

Mineral  denositfi,  surface  formations  in  place IllIIIIlI  4^ 

Miner's  inch  of  water 111111111'*  177 

Miners,  raising  and  lowering ..^111"'*'*  613 

Mines,  National  School  of mir.-IIIII"!  8 

Mining,  expense  of  in  Eastern  Nevada .'"-"Jrrrjm 122 

Mining  law  of  Unitod  States,  area  of  tract -"Ill tK 

Mining  law  of  United  States,  extensions [ mm 

Mining  law  of  United  States,  faults  found  with 1 49I 
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Mining  law  of  United  States,  floating  locations 441 

Mining  law  of  United  States,  how  rejjarded 423 

Mining  law  of  United  States,  imiiry  trom  later  locations ^    432 

M iniug  law  of  United  States,  letter  of  Judge  Dunne 421 

Mining  law  of  United  States,  Mining  School 441 

Mining  law  of  United  States,  new  policy  proclaimed 422 

Mining  law  of  United  States,  outlying  ore-bodies 436 

Mining  law  of  United  States,  piratical  locations 428 

Mining  law  of  United  States,  placer  claims 441 

Mining  law  of  United  States,  i)remature  patents 437 

Mining  law  of  Unit4;d  States,  proposed  act 442 

Mining  law  of  Unite<l  States,  register's  publication 442 

Mining  law  of  United  States,  remedies  proposed 425 

Mining  law  of  United  States,  restriction  of  patents 433 

Mining  law  of  United  States,  retrospect 421 

Mining  law  of  Unite4l  States,  safety  of  records 440 

Mining  law  of  United  States,  space  of  intersection 436 

Mining  law  of  United  States,  surveys 441 

Mining  law  of  United  States,  tenure  not  uniform 438 

Mining  law  of  United  States,  union  of  veins 437 

Mining  law  of  Unite<l  States,  vein  and  deposit  claims 440 

Mining  machinery  of  Caliibrnia 471 

Mining  i>icks * 480 

Mining  shares,  fluctuations  in 114 

Mint  statistics 765 

Mining  stocks,  quotations  of 116 

Monnier's  process 358 

Montana,  agriculture  in 255 

Montana,  assay  ofiice  for 316 

Montana,  bullion  product  of 317 

Montana,  coal  in ? 291, 311, 313 

Montana,  climate  of 256 

Montana,  fossil  remains  in 281 

Montana,  geysers  in 312 

Montana,  Indians  in 294 

Montana,  labor  in 260 

Montana,  s^'stems  of  mining  in » 253 

Montana,  timber  and  coal  in 259 

Montana,  wonderful  cafion  in 291 

Monte  Diablo,  hoisting  at 573 

Moore's  Quartz  Grinder  and  Amalgamator 687 

Mortar,  DonnelFs 661 

Mortars,  dry 662 

Mortars,  high •. 660 

Mortars,  section 661 

Moss-boxes 544 

MUseler's  Safety  Lamp 633 

N. 

Nevada,  bullion  product  of 113 

Nevada,  hoisting  machinery  in 572 

Nevada,  stamp-mills  in 113 

Nevada,  safety  cage  in 575 

New  Mexico,  bullion  product  of 383 

New  Mexico,  coal  in 414 

New  Mexico,  ditcthes  in 391 

New  Mexico,  Indians  in 397, 409 

New  Mexico,  iron  in 417 

Ntiw  Mexico,  ores  of 417 

New  Mexico,  Spanish  grants  in 409 

Nitro-glyceriuo  488 

Nuggets,  formation  of 450 

452 

arachute 596 


Nuggets,  list  of. 
Nyst^s  Wedge  P; 


O. 

Oil,  boring  for S35 

Oiling  axles 669 

Olivers  Powder 498 
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Orepfon,  anriferous  beaches  of - 8G,*ilO 

Ore«;on,  bullion  pnwluct  of -- *Mi 

Orcf^oii,  fossil  remains  in 207 

Oregon,  lakes  of  Southeiisteni 221,227 

On.*gon,  mail  routes  in  Eastern 221 

On!8  of  Colora<lo S45, 370 

Ores  of  New  Mexico , 417 

Overflow  batteries 6el 

P. 

Pacific  railroad,  effect  on  mining  of US 

Pacilie  railroad,  Northern,  lands  along S66 

Paeilic  railroad.  Northern,  snow  on 265 

Pacilie  railroad,  Northern,  traffic  of 20 

Pans era 

Pan,  Belden's - 887 

Pan,  liooth  <&  Co-'s 691 

Pan,  Cox's 690 

Pan,  Hepburn  and  Peterson's ^ 

Pan,  Horn's 691 

Pan,  Knox's 6S 

Pan,  Moore's 687 

Pan,  Patton's , 669 

Pan,  the  new  Hepburn 688 

Pan,  Varney's 666 

Pan,  Wheeler's G9M 

Pan,  Wheeler  and  Randall's 6S7 

Parachutes 591 

Parachute,  Audt^inar's 594 

Parachute,  Braune's    595 

Parachut<»,,  Fontaine's  claw •. 592 

Parachute,  Miehat's 585 

Parachutes,  Nyst's  Wodge 496 

Paris,  artesian  wells  at 589 

Patton's  Pan 6© 

Partz's  electrical  process 737 

Pereussion  Table,  Kittiuger's 712 

Petroleum  in  Wyoming 327 

Pioche's  eleetrieal  proeess 737 

Pioneers  of  Eastern  Nevada 128 

Peace's  Coal  Cutter  or  Iron  Man 546 

Placers 4^ 

Platinum,  manner  of  occurrence  of 468 

Poll  pick 468 

Post  windmills 720 

Precious  met^ils,  production  of 760; 766 

Prices,  causes  of  high,  in  Nevada M7 

Process,  Bartola's 357 

Process,  Crosby  and  Thompson's 356 

Process,  Hagan's 358 

Proce^ises,  improvements  in,  in  Esfiteni  Nevada 124 

Process,  Keith's 356 

Process,  Kent's 357 

Proeess,  Monnier's 358 

Processes,  silver,  in  Colorado 374 

PmI verizer,  Lundgren's Cw) 

Pump,  Bleiberg  lifting 606 

Pump,  Chinese !. 602 

Pumping  engine  at  Grand  Horuu 699 

Pumping  engine,  Cornish 603 

Pumpmg  engines,  direct-acting G97 

Pumping  engines,  double-acting 610 

Pumping  engines,  European 693 

Pumping  Engine,  Quillacq's [[\  009 

Pumps,  iSaxon '^^  gU 

Pumps,  Gteam IIII-"iri!I  610 

Pyroxyliue IIIJII 
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Quartz  cmshiug  by  stamps 669 

Quicksilver,  production  of 759 

Qoillacq's  pumping  engine 609 

R. 

Kaising  and  lowering  miners * 613 

Kaisiug  water 600 

Kfduction  works  in  Colorado 350,359,362,369 

Keeso  River  process 733 

Kittinger's  Percussion  Table 712 

Rittiuger's  Sell-acting  Jig 703 

Rittiugcr's  Separating  Tubs 711 

Rittiugcr^s  Setz-rad 709 

Ritti'nger's  Stosshoenl 712 

Roasting  m  Eastern  Nevada '. 125 

Roasting  silver  ores 742 

Rock-breaker,  Blake's 647 

Rock-4lrilliiig  machines,  Heaumont  and  Looook's 516 

Rock-flrilliug  machines,  Bergstroms 515 

Rock-drilling  machines.  Brooks,  Burleigh,  and  Gates 505 

Rock-drilling  machines,  Burleigh's 506 

Rock-drilling  machines,  Couch^ 504 

Rock-drilling  machines,  Duriug's 514 

Rock-drilling  machines.  Ford's 517 

Rock-drilling  machines,  Fowle's 504 

Rock-drilling  machines,  Goulet-Collet's  Drill 529 

Rock-drilling  machines,  Hanson's 504 

Rock-drilling  machines,  Haupt's 515 

Rock-drilling  machines,  Jobart's  Cable  Drill 528 

Rock-<lrilling  machines,  Leschot's 518 

Rock-drilling  Machines,  Smger's 504 

Rock-drilling  machines,  Sommeiller 504, 512 

Rollers,  crushing  by 652 

Root's  Compression  Blower 624 

Rotary  ventilators  abroad 628 

Roth  well  on  fires  in  mines 638 

S. 

Saarbmck,  boring  shafts  at 539 

Safety  cage  in  Nevada 575 

Safety  catches 591 

Safety  catches,  value  of 596 

Safety  lamps 6;{2 

Safety  Lamp,  Boty's 633 

Safety  Lamp,  Clanny 633 

Safety  Lamp,  Davy's 632 

Safety  Lamp,  Eloin's 6:« 

Safety  hinips,  experiments  with 635 

Safety  lamps,  iUuminating  power  of (k53 

Safety  lamp,  miner's 633 

Safety  Lamp,  Museler's 6:W 

Safety  Lamp,  Stephenson's (^V2 

Safety  lamp  unlocked  by  magnetism 6:J3 

Safety  hooks 599 

Salt  beds 451 

Salt  in  Colorado , 379 

Sam])ling 743 

Saxon  pumps 611 

Schiele^sFan 628 

Sen  ens 662 

84;parating  Cylinder,  Hnet  and  Greyler's 707 

8e|)arat  ing  Tubs,  Kittinger's 711 

S<'pai*ation  and  concentxation 692 

S<;paration  of  ort»s  by  fall  in  water 707 

Separators,  conical 711 

Separators,  sluice 710 

SettlingTub,  Hundt's 709 

Sctz-rad,  Rittinger's 709 
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Shafts,  boring 538 

Sigual  indicators 600 

Silver  belt  of  Colorado 368 

Silver,  BrtickuerV  process 748 

Silver  mill,  arrangement  of.... 715 

Silver,  manner  of  occurrence  of 466 

Silver  ores,  chlorination  of ^ 746 

Silver  ores,  roasting : 742 

Singer's  Rock  Drill 504 

Siphons,  drainage  by 6W 

Sizing - 696 

Skips , 570 

Slime  separators 710 

Sluicing 693 

Smelting  Works,  Hiirs M 

Smelting  Works,  Lyon's 359 

Snow  on  Northern  Pacific  railroad • 263 

Soda  beds 451 

Sommeiller's  Rock-drilling  Machine 504,512 

Sorting  boxes 710 

Spanisn  grants  in  New  Mexico 409 

Specie  and  bullion  movements 766 

Stamps,  Australian 675 

Stamp  batteries,  German 680, 6^ 

Stamp  mills,  details  of 669 

Stiimp  mills  in  Brazil 679 

Stamp  mills  in  California 15 

Stamp  mills  in  Colorado 347,363 

Stamp  mills  in  Nevada „ 113 

Stamp  mills,  loss  of  gold  in 728 

Stamps  and  stami)  miUs ©7 

Stamps  of  California -. 663 

Stamps,  heavy 647 

Starting  gear 590 

Stationary  engines,  tramming  by 562 

Statistics,  method  of  collecting  by  blanks 13 

Steam  pumps 610 

Steam  stamps 666 

Stephenson's  Safety  Lamp 633 

Stetefeldt  Furnace 125,719 

Stosshecrd,  Rittinger's 721 

Strike,  minors',  in  Grass  Valley 54 

Struve's  Safety  Lamp 633 

Sulphurets,  treatment  of 730 

Surface  pick 481 

Surface  transportation 566 

Suspension  tram  way 372 

Sutro  tunnel 99 

Sweetwater  mines,  history  of 327 

T. 
Tubbing 532,543 

Table  Mountain  of  California 66 

Tail  sluicing 479 

Taxation  on  proceeds  of  mines  in  Nevada 126 

Taylor's  Engine 603 

Terrace  furnace ^ 

Thirion's  Blower *. 630 

Timber,  destruction  of 3i2  , 

Timber  in  Montana , 259 

Titles,  judicial  decision  affecting '//////,  l& 

Tradeof  Northern  Pacific  railroad 269 

Tramming  by  locomotives 564 

Tramming  by  stationary  engines 562 

Tramming,  underground,  abroad 558 

Tramming  upon  a  fixed  rojie 568 

Tramming  upon  the  Comstock  lode 558 

Tram  wagons,  small 561 

Tramways  and  wagon«in  California ^11.  & 
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Tramways,  portable 562 

Transportation,  surface 567 

Treasure,  receipts  of 760 

Trepans 540 

Trommels 696 

Tubs  for  raising  water 601 

Tubular  well,  the  American / ^ 538 

Turning  gear 590 

U. 

ITnder-current  sluices 694 

Utah,  coal  in 319 

V. 

VameysPan 686 

Vein  iormation,  theories  of 

Vein  stuff,  concentration  of 

Ventilation 623 

Ventilator,  Cooke's 628 

Ventilator,  Guibal's 626 

Ventilator,  Lemielle's 628 

Ventilators,  rotary,  abroad 628 

W. 

Water-pressure  engines i 611 

"\Vat«r,  raising 600 

Water  whcelH,  underground - 612 

Waterworks,  White  Pine 613 

Wheeler  and  Randall's  Excelsior  Pan : 687 

Wheeler's  Pan 690 

Whelpley  an<l  Stor er's  Crushers 655 

White  pine,  effect  of  discovery  of 117 

White  Pine  Water  Works 613 

Wilson's  St<»am  Stamps 668 

Wimraer's  Continuous  Jig 702 

Wind  as  a  motor 716 

Windiug  drums 579 

Windlass 569 

Windmills 716 

Windmilhj,  Holland  ; 721 

Windmill,  post 720 

Wire  rope 579,583 

Wire  rope,  transportation  upon 568 

Wyoming,  bullion  product  of 337 

Wyoming,  coal  and  petroleum  in 327 

Wyoming,  mill  ditches  in 337 

Wyoming,  wages  and  snpplies  in 337 

X. 

Xyloldino 496 
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A. 

Abiqiiia,  New  Mexico 414 

Alder  Gulch,  Madison  County,  Montana 302 

Alpine,  Alpine  County,  California 79 

Altbouse  Creek,  Josephine  County,  Oregon 217 

Apache  Pass,  Yavapai  County,  Arizona 321 

Applegate,  Jackson  County,  Oregon 214 

Argenta,  Beaver  Head  County,  Montana 310 

Arroyo  Hondo,  Taos  Couut.v,  New  Mexico 409 

Atlanta,  Alturas  County^  Idaho 249 

Auburn,  Baker  County,  Oregon 228 

Australia 675 

Avalanche  Gulch,  Meagher  County,  Montana 296 

B. 

Bald  Mountain,  Beaver  Head  County,  Montana 308, 311 

Baunaek,  Beaver  Head  County,  Montana 306 

Basin  Creek,  Jelierson  County,  Montana -. 300 

B<asin  Gulch,  Deer  Lodge  County,  Montana 275 

Battle  Mountain,  Humboldt  County,  Nevada 190 

Bear  Gulch,  Deer  Lodge  County,  Montana 273 

Bear  Gulch,  Taos  County,  New  Mexico 389 

Bear  River,  Cache  County,  Utah 319 

Beaver  Gulch,  Meagher  County,  Montana 298 

Beavertown  Copper,  Jefferson  County,  Montana 301 

Belgium 560,579,592,590,608,610,(525,627 

Benton  Gulch,  Meagher  County,  Montana 296 

Big  Bug,  Yavy.pai  County,  Arizona 321 

Big  Hole,  Beaver  Head  County,  Montana 308, 311 

Blnghuni  Canon,  Great  Salt  Lake  County,  Utah 319 

Birch  Creek,  Beaver  Head  County,  Montana 311 

Bivin's  Gulch,  Madison  County,  Montana 302 

Black  Tail,  Deer  Lodge  County,  Montana 274 

Blue  Canon,  Baker  County,  Oregon 228 

Blue  Gulch,  Owyhee  County,  Idaho 2fi 

Blue  Gulch,  Tuolumne  County,  California 28 

Blue  Wing,  Beaver  Head  County,  Montana 310 

Bohemian,  I^ane  County,  Oregon 213 

Boomerang  G  ulch.  Doer  Lodge  County,  Montana 275 

Boulder  Coniity,  Colorado 378 

Boulder  Cn^t^k,  J<;fferson  County,  Montana 300 

Bowijry  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Brazil 6:0 

Brown's,  Madison  County,  Montana 303,305 

Bniwn's  Valley,  Yuba  County,  California 69 

Bneua  Vista,  Humboldt  County,  Nevada 187 

Bull's  Run,  liaker  County,  Oregon 328 

Bunkum,  Jackson  County,  Oregon 214 

Burnt  River,  Grant  County,  Oregon ^  224 

Butte  City,  Deer  Lodge  County,  Montana 274 

C. 

Calaveritas,  Calaveras  County,  California 30 

California,  Carter  County,  \V^,  omiug W WW  3S9  333 

California,  Eldorado  Coiinty/California IIIII"!  *  37 

California  Gulch,  Park  County,  Colorado 11111111  344 

Canon  Creek,  Grant  County,  Oregon ....ril"Ill  284 

CaQon  Creek,  Lewis  and  Clarke  County,  Montana ...IIJIHI  SS 


>y 
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Cariboo  Gulch,  Deer  Lodge  County,  Montana 275 

Cariso  Gulch,  Carter  County,  Wyoming 3,^7 

Carpenter's  Gulch,  Deer  Lodge  County,  Montana 272 

Castle  Dome,  Yuma  County,  Arizona 321 

Cave  (iulch,  Meagher  County,  Montana 296 

CerrilloH.  Santa  Y6  County,  New  Mexico 412 

Cerro  Colorado,  Yavapai  County,  Arizona 322 

Cerro  (iordo,  Inyo  (^)unty,  (.'alifomia 16 

Cherokee,  Plumas  County,  California 77 

Cienegilla  Cnu^k,  Taos  County,  New  Mexico 395 

Cimarron  Ki ver,  Taos  County,  New  Mexico 383 

Clark's  ( 'reek,  Baker  County,  Orrgon 228 

Clearwater,  Nez  Vvtc6  Countv,  Idaho 251 

Clifton,  Deep  Creek,  Utah./. 321 

Colfax,  Placer  County,  California 40 

ComstcK'k,  Neva<la 558, 576, 598, 600, 623, 624 

Confe<lerate  Gulch,  Meagher  County,  Montana 29d 

Coos  liay,  Coos  County,  Oregon 2lW 

Cooster,  Union  County,  Oregon 227 

Cope,  Elko  C'ouuty,  Nevada 186 

Cottonwood  ('aFion,  Great  Salt  Lake  County,  Utah :{20 

Crow  Creek,  Jeffrrson  County,  Montana 301 

D. 

Dead  Wood,  Deer  Lo<lge  County,  Montana 275 

Dixie  ("rerk,  (irant  Countv,  Oregon 222 

Dove  Creek,  Box  Elder  County,  Utah 321 

Dry  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Dutch  Flat,  Placer  County,  CaUfoniia 43 

E. 

Eagle  Gulch,  Taos  County,  New  Mexico 395 

Eastern,  Baker  County,  (.)regon 228 

Echo,  Humboldt  County,  Nevada 191 

P2gan  Canon,  White  l*iuo  County,  Nevada 175 

£ldora<lo.  Baker  C'ounty,  Oregon 228 

Eldorado  Canon,  Yuma  Coun^.y,  Arizona 321 

ElizalM'thtown,  Tsios  Countv,  New  Mexico 385 

Elk  City,  NczPerc6County,*^  Idaho 251 

Elk  Creek,  Derr  Lodges  County,  Montana 273 

Elk,  Grant  C<mi.ty,  Oregon 222 

Elk  Giilch,  Meagher  County,  Montana 298 

Ely,  Nye  County,  Nevada/. 143 

Enibuda,  Taos  County,  New  Mexico 409 

Emigrant  (iulch,  Gallatin  County,  Montana 312 

Enghind 571,  596, 599, 603, 611, 612, 625, 628, 633, 644,  (i:>;^ 

Eun?ka,  White  Pine  County,  Nevada 177 

Enreka,  Yuma  County,  Arizona 321 

Evans's  Creek,  Jaekstm  County,  Oregon 215 

F. 

Flint  Creek,  Deer  Lodge  County,  Montana 276 

Flint,  Owyhee  County,  Idaho 236 

Florrncc.  Nez  Vvtv6.  ('ounty,  Idaho 251 

Foot's  CnM'k.  .lackson  (bounty,  Oregon 214 

FoH'st  Hill,  Placer  County,  California 40 

Fort  Sumter,  Baker  (bounty,  Oregon 229 

Fort y-uine  Diggings,  Jackson  County,  Oregon 215 

Foster,  Amador  County,  California *}5 

France ! 560,588,609 

French  Bar,  Lewis  and  Clarke  County,  Montana 285 

Fn*nch  (iulch,  Shasta  County,  California 82 

Frt»nch  (iulch,  Deer  Lodge  County,  Mont^ana 273 

O. 

German  Gnlch,  Deer  Jjodgo  County,  Montana 274 

Georgetown,  Clear  Creek  County,  Colorado - 368 

Georgetown,  Deer  Lodge  County,  Montana 273 

H.  Ex.  Doc.  207 51 
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Gold  Creek,  Deer  Lodge  County,  Montana 271 

Gold  Run,  Uumboldt  County,  Nevada 192 

Gold  Kim,  riacer  County,  California 43 

Gold  Valley,  Sierra  County,  California 59 

Granite  Creek.  Grant  County,  Oregon 224 

Granite,  Madison  County,  Montana :Kli 

Grant.  White?  Pine  County,  Nevada 177 

Grass  Valley,  Nevada  County,  Califoniia 44 

Gravel  Kange,  Tuolumne  ( 'ounty,  Califoniia ft»2 

Gravelly  Range,  Lewis  and  Clarke  County,  Montana 2(?.5 

Greenhorn  CJulch,  Lewis  and  Clarke  County,  Montana 2?i'4 

Grouse  Guleh,  Taos  County,  New  Mexico 391, 39:] 

Grupp  Gulch,  Taos  County,  New  Mexico 395 

H. 

Hamilton,  Carter  County,  Wyoming 329, 335 

Harz,  Germany 613 

•blena  Gulch,  Lewis  and  Clarke  County,  Montana 284 

Henderson  Gulch,  Deer  Lodge  County,  Montana 273 

Highland,  Deer  Lodge  County,  Montana 275 

Horse  (lulch,  Meagher  County,  Montana 296 

Horse  Prairie,  Beaver  Head  County,  Montana 307 

Hot  Spring,  Madison  County,  Montana 303 

Humboldt,  Haker  County,  Oi*egon 22S 

Humboldt,  Humboldt  County,  Nevada 192 

Humbug  Gulch,  Taos  County,  New  Mexico 391, 394 

L 

Indian  Creek,  Box  Elder  County,  Utah 321 

Indian  Creek,  Jeftei'son  County,  Montana 301 

Indiana  Gulch,  Meagher  County,  Montana 29? 

J. 

Jacksonville,  Jackson  County,  Oregon 214 

Jacobs's  Gulch,  Owyhee  County,  Idaho 242 

Jamison,  Plumas  County',  California 75 

Jefferson  Bars,  Jeflferson  County,  Montana 3lU 

Jfefferson  Gulch,  Deer  Lodge  County,  Montana 272 

Jamez,  New  Mexico 414 

Jordan  Creek,  Owyhee  County,  Idaho 242 

Junction  Bluff,  Nevada  County,  California ^  58 

K. 

Kern,  Wliite  Pine  County,  Nevada '.  178 

Kingsbury  Gulch,  Meagher  County,  Montana 296 

L. 

Lake  County,  Colorado 378 

Last  C  hance  Gulch ,  Lewis  and  Clarke  County,  Montana 282 

Last  Chance,  Taos  County,  NewMesico 391 

Lincoln  Gulch,  Deer  Lodge  County,  Montana 273 

Lone  Star,  Placer  County,  California 42 

Loon  Creek,  Northern  Idaho 251 

Lop  Ear  Gulch,  Lewis  and  Clarke  County,  Montana 285 

M. 

Madalena  Mountains,  New  Mexico 413 

Magpie  Gulch,  Meagher  County,  Montana II.!!!!  296 

Mauzano,  New  Mexico 414 

Mariposa,  Mariposa  County,  California I-IIIIIIII  23»6S3 

McCh?llan  G u Ich,  D<jer  Lodge  Count y,  Montana I.I*       *  273 

Meadow  Gulch,  Carter  County,  Wyoming ".  "  33? 

Measure  Hill,  Taos  County,  New  Mexico 395 

Michigan  Bluff,  Placer  Conntv,  California .- ^ 

Michigan  Gulch,  Lewis  and  Clarke  County,  Montana I m 

Michigan  Gulch,  Taos  County,  New  Mexico 11"  3* 

Mill  Creek,  Madison  County,  Montana 3M 

Mills  Gulch,  Taos  County,  New  Mexico ^ 

Missouri  Gulch,  Taos  County,  New  Mexico m 


INDEX.  803 

Pajje. 

Monitor,  Alpine  County,  California 80 

Montana  Gulch,  M(^a|;her  County,  Montana 296 

Monte  Diablo,  California 567,508,573 

Moreno,  Taos  County,  New  Mexico 38H,  395 

Morey,  Nye  County,  Neva<la 142 

Mormon  Hasin,  Baker  County,  Oregon 228 

Musclesliell,  Meagher  County,  Montaua .♦. 299 

N. 

Naeimiento,  New  Mexico ^. 414 

Nacita,  TaoH  County,  New  Mexico 395 

Nelson  CJulcli,  Lewis  and  Clarke  County,  Montana 284 

Nevada  City,  Nevada  County,  Califoi*uia 43 

Nevada  County,  California 768 

Nevada  Gulch,  Deer  Lodge  County,  Montana 272 

New  Orleans  Flat,  Taos  County,  New  Mexico 'M)l 

New  York  Gulch,  Meagher  County,  Montana 296 

Norwegian  Gulch,  Madison  County,  Montana 302 

O. 

Old  Bar,  Jefferson  County,  Montana 300 

Olive  Creek,  Grant  County,  Oregon 223 

Only  Chance  Flat,  Taos  County,  New  Mexico 395 

Ophir  Gulch,  Deer  Lodge  County,  Montana 272 

Oregon  ( «ulch,  Butte  County,  California 72 

Oregon  Gulch,  Meagher  County,  Montana 296 

Organ  Mountains,  Me^illa  County,  New  Mexico 411 

Oro  Fino  Gulch,  Deer  Lodge  County,  Montana 275 

Oro  Fino,  Humboldt  County,  Nevada 192 

Oro  Grande,  Baker  County,  Oregon 228 

Oro  Grande,  Loou  Creek,  Idaho 251 

P. 

Pahranagat,  Lincoln  County,  Nevada 194 

Pancake,  White  Pine  County,  Nevada 180 

Patterson,  White  l*ine  County,  Nevada 178 

Pennsylvania 597,625,6:J8 

Picuries,  Taos  County,  New  Mexico 409 

Piegan  Gulch,  Lewis  and  Clarke  Counties,  Montana 584 

Pilgrim  Gulch,  Deer  Lodge  County,  Montana 274 

Pine  (iiilcli,  Taos  County,  New  Mexico 395 

Piiu)s  Altos,  Mesilla  County  New  Mexico 396 

Pinto,  White  Pine  County,* Nevada 179 

Pioneer,  Baker  County,  Oregon 228 

Pioneer  City,  Boise  County,  Idaho 251 

Pipestone  Cret^k,  Jeftipi"Ron  County,  Montana 301 

Piute,  Whit4»  Pine  County,  Nevada 179 

Placerville,  Eldorado  County,  California 38 

Pleasant  Creek,  Jackson  County,  Oregon 215 

Pocahontas,  Baker  County,  Oregon 229 

Prairie  (lulch,  Deer  Lodge  County,  Montana 275 

Prickly  Pear,  Jeil'erson  County,  Montana 300 

Quartz  Hill,  Madison  County,  Montana 304 

R. 

Railroad,  Klko  County,  Nevada 186 

Ramshorn  Gulch,  Mmlison  County,  Montana 302 

Ratt lesnak<>  (t ulch,  Meagher  County,  Montana 296 

Real  de  Doloivs,  Placer  Mountains,  New  Mexico 405 

Real  del  Tuerto,  Placer  Mountains,  Now  Mexico 407 

Red  Mountain,  Esmeralda  County,  Nevada 193 

Re<l  Warrior,  Altnras  County,  Idaho 247 

R<*e»<^  River,  Lander  County,  Nevada : 118, 128 

Reveille,  Nye  County,  Nevada 140 

Rich  Gulch^  Mesilla  County,  New  Mexico 397 

Robinson,  White  Pine  County,  Nevada 179 

Rochester,  Madiflon  County,  Montana 304 
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Rock  Crook,  Bakor  County,  Oregon **> 

Kock  Crook,  Cartor  C'ounty,  Wyoming XC 

IJockor,  Door  Ixwlgc  Counfy,  Montana 'SX 

Koekv  liar,  Altnras  County,  Idaho 247 

Kush'Valloy.T(M)olo  County,  Utah :\VJ 

Kyc  Valloy,  Bakor  County,  Oregon it> 

S. 

Saeranionto,  Hunihohlt  County,  Nevada U^j 

Sacramento,  Wliito  1  Mno  County,  N«^vada ITi) 

Sai^ttbru.sli  Creek,  Box  Klder  County,  Utah :{'21 

Sador  Diggings,  Jom'phine  Ctmnty*,  Oregon -217 

San  Andieart,  C'ahxvei-as  County,  California ." 31 

Sandia  Mountains,  New  Mexico 413 

San  Francisco,  White  Pino  (;ounty,  Nevada 179 

Santa  Kita,  Yavapai  County,  Arizona :^22 

Sautiam,  Oregon 211,^213 

Saxony 558,588,611,612,636,G5l,GK» 

Seven  Mih*,  Lewis  and  Clarke  County,  Montana "M^ 

Sevier,  Juab  County,  Utah Stili 

»Sey!nour,  White  Pine  County,  Nevada 177 

Shoshone,  Carter  Ccmnty,  Wyoming 32??,  'Xii 

Shoshone,  White  Pine  C-ouufy,  Nevaila I*' 

Sierra  Blanca,  Lincoln  County,  New  Mexico 4(»8 

Sierra,  Humboldt  County,  Nevada 192 

Silver  Bow,  Deer  Lodge  County,  Montana ti74 

Silver  City,  Owyhee  County,  I<iaho ^iX^ 

Silver  Creek,  I^'wis  and  Clarke  County,  Montana :^nI 

Silver  I'ark,  Nye  County,  Nevada 143 

Silver  Star,  Madison  County,  Montana :3(i2,  :J04 

Silver  Peak,  Neva<la r>(.>7 

Six  Mile,  Taos  Ctmnty,  N<iw  Mexico ;^C) 

Skelly  (iulch,  Lewis  and  (.'larko  (.'ounty,  Montana '2^\ 

Smith's  ( Julch,  Cartor  County,  Wyoming Vtw 

Snake  1  Ji ver.  Summit  County,  Colorado 'Soi ,  X"' 

Snake,  White  I*int^  County,  Nevada l!^i 

Snow  Shoo,  Deor  Lodge  County,  Montana •27'! 

South  Mountain,  Ow vhee  Countv,  Idaho '24^5 

South  Wales 1 T/d 

S]»anish  Bar,  Tjios  Ctmnty,  New  Mexico :U>o 

Sparta,  Baker  County,  Oregon «      ^'^r 

Si>ocimon  Gulch,  Lewis  and  Clarke  County,  Montana '2<i 

Spring  Gulch,  Carter  County,  Wyoming WS 

Spring  Gulch,  Taos  County,  New  Mexico :ttV> 

Spruce  Gulch,  Taos  County,  New  Mexico ;»L»r> 

Star,  Humboldt  County,  Nevada lihJ 

Storlingvillo,  Jackson  ('ounty,  Oregon '214 

Sucker  Croi'k,  Josephine  County,  Oregon '217 

Summit,  Madison  ( 'ounty,  Montana 3il:^,  :M.C^ 

Sutter  Creek,  Amador  County,  California :V2 

Sweet  water,  Wyoming ; Si'i 

T. 

Tarhoad  (rulch,  Lewis  and  Clarke  County,  Montana 2%» 

Tom  Piute,  Lincoln  ('ounty,  Nevada .". 2<d 

Ten  Mile  (Julch,  Lewis  and  (;iarke  County,  Montana *> I 

Thomas  ( lulch,  Meagher  County,  Montana **iH 

Thompson  s  (;uleh,  Meagher  County,  Montana 'il»7 

Tijeras,  New  Mexico 414 

Trou t  Crook,  Meagher  County,  Montana tS?7 

Troy,  White  Pino  County.  Nevada 177 

Tucker  ( xulch,  Ltnvis  and  Clarke  County,  Montana 2-'4 

Tuolumne  County,  California \ 24 


U. 

Uncle  Ben's  O  ulch ,  Deer  Lodge  County,  Montana 275 

Union,  Baker  County,  Oregtm \ 229 

Ute  Creek.  TaoB  Countv,  New  Mexico [.[[  :JS> 
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V. 

Page. 

ia  Gulch,  Lewis  and  Clarke  County,  Montana 285 

ia,  Storey  County,  Nevada 100 

W. 

n*8  Camp,  Idaho  County,  Idaho '. 250 

ngtou  Bar,  Madison  County,  Montana 302 

Dgton  Gnich,  Deer  Lodge  County,  Montana 272 

River,  Weber  County,  Utah • 319 

ot  Basin,  Baker  County,  Oregon 228 

^lountain.  Great  Salt  Lake  County,  Utah 320 

^oint,  Calaveras  County,  California 31 

Cloud,  Humboldt  County,  Nevada 193 

Gulch,  Meagher  County,  Montana : 296 

Pino,  White  Pine  County,  Nevada 146 

Qburg,  Yavapai  County,  Arizona 321 

im  Gulch,  Madison  County,  Montana 302 

ma  Creek,  Josephine  County,  Oregon 218 

lis,  Madison  County,  Montana 305 

7  Creek,  Baker  County,  Oregon 228 

r  Creek,  Taos  County,  New  Mexico 385,388,390 

T  Gulch,  Carter  County,  Wyoming 337 

mucca,  Humboldt  County,  Nevada 193 

isin  Creek,  Madison  County,  Montana 304 

Y. 

)  Doodle  Gulch,  Deer  Lodge  County,  Montana 274 

3  Gulch,  Carter  County^  Wyoming 337 

't,  Nevada  County,  Califomia 57 

AJturas  County,  Idaho 248 

Z. 

vu,  Saxony 534 
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V. 

Page. 

VLr^pnia  Gulch,  Lewis  and  Clarke  County,  Montana 285 

Virginia,  Storey  County,  Nevada 100 

W. 

Warren's  Camp,  Idaho  County,  Idaho ' 250 

Washington  Bar,  Madison  County,  Montana 302 

Washington  Gulcli,  Deer  Lodge  County,  Montana 272 

W^ehcr  River,  Weber  County,  Utah • 319 

Webfoot  Basin,  Baker  County,  Oregon 228 

West  Mountain,  Great  Salt  Lake  County,  Utah 320 

We«t  Point,  Calaveras  County,  California 31 

White  Cloud,  Humboldt  County,  Nevada 193 

White  Gulch,  Meagher  County,  Montana 296 

White  Pine,  White  Pine  County,  Nevada 146 

Wickcnburg,  Yavapai  County,  Arizona 321 

Wicwam  Gulch,  Madison  County,  Montana. 302 

Williams  Creek,  Joscphme  County,  Oregon 218 

Williams,  Madison  County,  Montana 305 

Willow  Creek,  Baker  County,  Oregon 228 

Willow  Creek,  Taos  Comity,  New  Mexico 385,388,390 

Willow  Gulch,  Carter  County,  Wyoming 337 

Winnemucca,  Humboldt  County,  Nevada 193 

Wisconsin  Creek,  Madison  County,  Montana 304 

Y. 

Yankee  Doodle  Gulch,  Deer  Lodse  County,  Montana 274 

Yankee  Gulch,  Carter  County^  Wyoming 337 

Y'ou  Bet,  Nevada  County,  Camfomia 57 

Yuba,  Alturas  County,  Idaho 248 

Z. 

Zwickau,  Saxony 534 
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